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SUBSHTUTED INDOUES, PHARMACEUTICAL COMPOSITIONS CONTAINING 
SUCH INDOLES Am THEIR USE AS PP AR-^ BINDING AGENTS 

Field of the Invention 

The invention relates to substituted indoles, phannaceutical compositions 
containing such indoles, and their use in treating or preventing diseases or conditions 
mediated by the Peroxisome Prolifoator Activated Receptor-y (PPAR-y). 

5 Backproimd 

Peroxisome Proliferator Activated Receptors (PPARs) belong to the 
steroid/retinoid receptor superfamily of ligand-activated transcription factors. Willson, et 
aLy Curr. Opin, Chem. BioL. (1997), Vol. 1, pp 235-241. To date, three mammalian 
PPARs have been identified, namely PPAR-ct, PPAR-y, and PPAR-8. 

10 PPARs regulate expression of target genes by binding to DNA response elements 

as heterodimers with the retinoid X receptor. These DNA response elements have been 
identified in the regulatory regions of a number of genes encoding protems involved in 
lipid metabolism and energy balance. The biological role of the PPARs in the regulation 
of lipid metabolism and storage has been recently reviewed. Spiegelman, Diabetes, 

15 (1998), Vol. 47, pp. 507-514; Schoonjans, et al, Curr. Ooin. LioidoL , (1997), Vol. 8, pp 
159-166; Brun, et a/., Cmr. Onin. LipidoL, f 1997V Vol. 8, pp 212-218. 

Molecules that interact with PPAR-y may be useful in modulating PPAR-y 
mediated processes for the treatment or prevention of various diseases and conditions. For 
example, essential dietary fatty adds and certain of their eicosanoid metabolites are 

20 naturally occurring hormonal ligands for the PPAR-y receptor, which can promote 
adipogenesis through activation of the PPAR-y receptor. Kliewer, et aL, Pioc. Natl. Acad. 
Sci. USA. (1997), Vol. 94, pp 4318-4323; Kliewer, et al, CdL (1995), Vol. 83, pp 813- 
819. Therefore, molecules that inhibit the adipog^c effects of endogenous PPAR-y 
hormones may be useful in the treatment of diseases caused by increased fat accumulation 

25 or lipid storage, such as osteoporosis, obesity and acne. Tontonoz, et aL, Curr. Opin, 
Genet Dev.^ (1995), Vol. 5, pp 571-576. For example, it has been noted that the 
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thiazolidinedione (TZD) class of PPAR-y ligands promotes adipogeaesis in bone mairow 
and inhibits expression of markers of the osteoblast phaiotype, such as alkaline 
phosphatase. Paulik, et al. Cell Tissue Res .> (1997), Vol. 290, pp 79-87. These efifects 
may lead to low bone mineral density and osteoporosis. Similarly, it is known that TZDs 
5 can promote lipid accumulation in sebocytes. Rosenfield, a/., N. Dermatology, ( 1998), 
Vol. 196, pp 43-46. These efifects may lead to sebocyte differentiation and arae 
fomiation. Thus, molecules that block adipogenesis in adipocytes, pre-adipocytes, bone 
marrow, or sd^ocytes may have bmeficial effects in &e treatment of obesity, osteoporosis, 
ora(3ie. 

10 The PPAR-y receptor has beeu found in tissues other than adipose, and it is 

believed that synthetic PPAR-y ligands and natural PPAR-y hormones (natural ligands) 
may have beneficial effects in many other diseases iucluding cardiovascular disease, 
inflammation, and cancer. Schoonjans, supra\ Ricote, et aL, Nature, (1998), Vol. 391, pp 
79-82; Mueller, et al, Mol. CelL (1998), Vol. 1, pp 465-470. 

15 TZD PPAR-y ligands chance the actions of insulin in man and reduce circulating 

glucose levels in rodent models of diabetes. The PPAR-y receptor is expressed in adipose 
tissue and plays a pivotal role in the regulation of adipocyte differentiation in vitro, TZD 
such as rosiglitazone induce adipocyte differentiation in vitro through activation of the 
PPAR-y receptor. 

20 Although there are clearly therapeutic uses for PPAR-y ligands in fbc treatmmt of 

diseases of lipid metabolism and energy balance, it is possible that there will be side 
effects of these drugs. For sample, PPAR-y ligands that promote adipocyte 
differentiation in vivo could lead to increased fat accumulation and weight gain. This side 
effect might offset the beneficial effects of a PPAR-y ligand in the treatment of diabetes or 

25 other diseases where obesity is a risk factor. Spiegelman, supra; Brun, supra. 

There is precedent among other member of the steroid/retinoid receptor 
supecfimily that syndietic ligands can be identified which mimic many of the beneficial 
effects but inhibit some of the detrimental side effects of the natural hormones. 
McDonnell, Biochem. Soc. Trans.. (1998), Vol. 26, pp 54-60. These synthetic ligands 
30 have be^ given various labels, including antagonists, anti-hoimones, partial agonists, 
selective receptor modulators, tissue selective ligands, and otfa^. Katzenellenbogen, et 
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fl/., MoL EndocinoL. (1996), Vol. 10, pp 119-131. Compoimds are needed that will 
modulate PPAR-y mediated processes for the treatment or prevention of diseases such as 
osteoporosis, cancer, etc. without the concommitant side-effects of natural hormones. 

SiimTna ry of the Invention 

5 The invention provides compounds &at modulate PPAR-y mediated processes, 

particularly substituted indole compounds, wiAch can act as agonists or antagonists of 
PPAR-Y and thereby modulate PPAR-y mediated processes. Hie invention further 
provides pharmaceutical conqx)sitions containing such compounds. Finally, the invCTtion 
provides for methods of treadng or preventing a PPAR-y mediated diseases or condition in 
10 a mammal by administering a compound of the invention. 

The invention relates to compounds of the Formula I: 



15 




(D 



wherein 
R' 

isR«-R'; 
R» 

20 is selected fiom alkyl of 1-7 caibon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8 
carbon atoms, (CH2)tS(=0)2, and (CH2)nC(=0); 

t 

is 1-7; 
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is 0-8; 

r' 

is selected fiom pheayU c^doalkyl of 3-8 caibon atoms, hete]t>cycIoaIkyi of 3-8 caibon 
atoms and 1-2 hetax>atoins selected firom S and O, cycloalkenyl of 5-9 caibon atoms, 
5 and hetax>cycloalkenyl of 3-8 carbon atoms and 1-2 heteroatoms selected from N, S and 
O, 

wherein may be substituted with alkoxy of 1-8 carbon atoms, haloalkoxy of 1-8 
caibon atoms and a number of halogen atoms \q> to the peihalo level, halogen, alkyl of 
1-8 caibon atoms, haloalkyl of 1-8 caibon atoms and a number of halogen atoms iq> to 
10 the perhalo levd, or Q-<CH^"*; 



is selected fromNR ,NH, S andO; 
Rio 

is selected from cycloalkyl of 3-9 carbon atoms, heterocycloalkyi of 3-8 caibon atoms and 
15 1-2 heteroatoms selected from N, S and O, cycloalkmyl of 5-9 carbon atoms, and 
heterocycloalkenyl of 3-8 carbon atoms and 1-2 heteroatoms selected from N, S and O; 

R^^ 

is selected fix)m alkyl of 1-8 carbon atoms, alkenyl of 1-8 carbon atoms and alkynyl of 1-8 
caibon atoms; 

20 X 

is selected fiom NR^^ NH, O, and S; 



is selected from hydrogen, alkyl of 1-8 carbon atoms, haloalkyl of 1 -8 carbon atoms and a 
nmnber of halogen atoms up to the perhalo level, and (CH2)nS(=0)2R^^ 

25 r" 
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is selected from aryl of 5-14 carbon atoms and heteroaryl of 3-11 carbon atoms and 1-2 
heteroatoms selected from N, S and O, with the proviso that ^ is not isoxazole, 

wherein R^^ may be substituted with alk)4 of 1-8 carbon atoms, alkenyl of 2-8 
carbon atoms, alkyn)4 of 2-8 carbon atoms, alkoxy of 1-8 carbon atoms, haloalkyl 
5 of l*-8 carbon atoms and a number of halogm atoms up to the perhalo level, 

haloalkoxy of 1-8 caibon atoms and a nimiber of halogm atoms iq) to the perhalo 
level, or halogen; 

3 

R 

is selected from: 
10 (a) R^^.R'^ wherein 

is selected from alkyl of 1-7 carbon atoms, alkenyl of 2-7 carbon atoms, 
alkynyl of 2-7 carbon atoms, and C(==0), and 

15 is selected from cycloalkyl of 3-7 carbon atoms, cycloalkenyl of 5-9 

carbon atoms, heterocycloallgd of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and heterocycloalkenyl of 3-8 
carbon atoms and 1-2 heteroatoms selected from N, S and O, 

wherein R^^ may be substituted with alkyl of 1«8 carbon atoms, 
20 alkenyl of 2-8 carbon atoms, alkynyl of 2-8 carbon atoms, 

alkoxy of 1-8 carbon atoms, haloalkyl of 1-8 carbon atoms and 
a number of halogen atoms up to the peihalo level, haloalkoxy 
of 1-8 carbon atoms and a number of halogm atoms up to the 
poiialo level, or halogen; or 

25 (b) cycloalkyl of 3-9 carbon atoms, heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and heterocycloalkenyl of 3-8 carbon atoms 
and 1-2 heteroatoms selected from N, S and O, 
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all of which may be substituted with alkyl of 1-8 caibon atoms, 
alkenyl of 2-8 caibon atoms, alkynyl of 2-8 carbon atoms, 
cycloalkyl of 3-9 carbon atoms, heterocycloalkyi of 3-8 caibon 
atoms and 1-2 heteioatoms selected from N, S and O, 
(^loalkenyl of 3-8 caibon atoms and 1-2 heteroatoms selected 
from N, S and O, hetax)cycloaIk«iyl of 3-8 carbon atoms and 1- 
2 heteroatoms selected fix)m N, S and O, aryl of 5-14 caibon 
atoms and heteroaryl of 4-8 caibon atoms and 1-2 heteroatoms 
selected from N, S and O, or may be spiro fiised with cycloalkyl 
of 3-9 caibon atoms, hetax)cycloaIkyl of 3-8 caibon atoms and 
1-2 heteroatoms selected from N, S and O, cycloalkenyl of 3-8 
carbon atoms and 1-2 heteroatoms selected from N, S and O, 
heterocycloalkenyl of 3-8 caibon atoms and 1-2 heteroatoms 
selected from N, S and O, aryl of 5-14 caibon atoms and 
heteroaryl of 4-8 caibon atoms and 1-2 heteroatoms selected 
&omN,SandO;or 

(c) aryl of 5-14 caibon atoms or heten>aryl of 3-11 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, which are substituted wifli 1-3 of fhe following: 

a) Si(CH3)3; 

20 (ii) cycloalkyl of 3-9 carbon atoms, heterocycloalkyi of 3-8 carbon atoms and 

1-2 heteroatoms selected from N, S and O, cycloalken>1 of 5-9 carbon 
atoms, and heterocycloalkaiyl of 3-8 caibon atoms and 1-2 heteroatoms 
selected from N, S and O; 

(iii) S(=0)2R'^ 

25 wherein R^"* is selected from cycloalkyl of 3-7 caibon atoms, 

hrterocycloalkyl of 3-8 caibon atoms and 1-2 heteroatoms selected 
fium N, S and O, cycloalkenyl of 5-9 caibon atoms, 
heterocycloalkenyl of 3-8 carbon atoms and 1-2 heteroatoms selected 
&om N, S and O, aryl of 5-14 caibon atoms and hetm>aryl of 4-1 1 

30 caibon atoms and 1-2 heteroatoms selected from N, S and O; 

(iv) R^^, which combines with R^ to form a radical of the formula -Y-(CH2)r 

6 
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wherein Y is selected &om NR'^* NH, S and O; 

(v) C(=0)R*^ 

~ whoiein R^^ is selected from aDsyl of 1-8 carbon atoms, cg^loalkyl 
5 of 3-9 caibon atoms, heterocycloalkyl of 3-8 caibon atoms and 1-2 

heteroatoms selected from N, S and O, cycloalkoayl of 5-9 carbon 
atoms, heteiocycloalkenyl of 3-8 caibon atoms and 1-2 

heteroatoms selected from N, S and O, and Z-R^^» 

- wherein Z is selected from (CH2)n, NH, NR^, O and S, 

10 - wherein R^^ is selected from cycloalkyl of 3-9 carbon atoms, 

hetCTOcycloalkjd of 3-8 carbon atoms and 1-2 heteroatoms selected 
from N, S and O, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalkenyl of 3-8 carbon atoms and 1-2 hetCToatoms 
selected from N, S and O, aryl of 5-14 carbon atoms and heteroaryl 

15 of 3-1 1 carbon atoms and 1-2 heteroatoms selected from N, S and 

O; 

(vi) Z-R***-R*^ wherein: 

- R^^ is selected from alkyl of 1-8 caibon atoms, cycloalkjd of 3-9 
carbon atoms, heterocycloalkyl of 3-8 carbon atoms and 1-2 

20 heteroatoms selected from N, S and O, cycloalkeayl of 5-9 caibon 

atoms, heterocycloalkenyl of 3-8 carbon atoms and 1-2 
het^atoms selected from N, S and O, aryl of 5-14 carbon atoms, 
heteroaryl of 3-11 caibon atoms and 1-2 heteroatoms selected from 
N, S and O, and (CH2)nC(=0), and 

25 R^^ is selected from hydrog^ halogen, haloalkjd of 1-8 carbon 

atoms and a number of halogen atoms up to tibe pe±alo level, alkyl 
of 1-8 caibon atoms, alkenyl of 2-8 carbon atoms, alkyn^ of 2-8 
carbon atoms, cycloalkyl of 3-9 caibon atoms, heterocycloalkyl of 
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3-8 carbon atoms and 1-2 heteroatoms selected from N, S and O, 
c^cloalkenjd of 5-9 caibon atoms, heterocycloalkenyl of 3-8 
carbon atoms and 1-2 hetCToatoms selected from N, S and O, R^^- 
R^VdZ-R^^and 

- Z is as defined above, and 

- R^^ is selected from aryl of 5-14 carbon atoms and hetCToaryl of 3- 
11 caibon atoms and 1-2 hcteioatCMns selected from S and O, 
and 

21 

- R is selected from , hydrogen, cycloalkyl of 3-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 heteroatoms selected 
from N, S and O, cycloalkenyl of 5-9 carbon atoms, 
hetOT)cycloalkenyl of 3-8 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, aryl of 5-14 carbon atoms and heteroaryl 
of 3-11 carbon atoms and 1-2 heteroatoms selected from N, S and 
O; 

with the proviso that when R^ is furyl, benzofiiranyl, benzothienyl, benzoxazolidinyl, 
benzoxazolyl, benzothiazolydinyi, brazotfaiazolyl, benzoisothiazolyl, benzopyrazolyl, 
benzoimidazolyl, benzoimidazolidinyl, benzoisooxazolyl, or benzoxadiazolyl R^ may be 
unsubstituted, and 

with the fijrther proviso that, (1) when R^ is aiyl or heteioaryl, Z is O or (CH2)n, R" is 
(CH2)nC(=0), alkyi, aryl or heteroaryl, and R^^ is hydrogen, halogai, haloalkyl or aUcyl, 
or (2) when R^ is phenyl or napHkyl and R^^ is alkyl, one of the following applies: 

R^ is other than hydrogen and R^ is other than alkyl or alkeayl, 

X is NH and R^ is (CH2)nS(=0)2R"' 

R^ is (CH2)nC(=0), (CH2)tS(=0)2, alkenyl or alkynyl, 

9 10 

R is substituted with Q(CH2)nR » 

R^ is other than hydrogen, or 
8 
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10 



4 



R 



5 



R"^ is other llian hydrogen; and 

(d) fiiryU brazofuranyU benzothienyl, benzoxazolidin^, benzoxazolyl, 
benzotMazolydmyl, benzofhiazolyl, beDZoiso1hiazol}4, benzopyrazol)d, 
benzoimidazol^, beiizoiimdazolidin)^, b^izoisooxazolyl, or 
bGQzpxadiazoljd, which may be substituted with alkyl of 1-8 caibon 
atoms, alkenyl of 2-8 caiboii atoms, all^ji of 2-8 carbon atoms, alkoxy 
of 1-8 caibon atoms, haloalkyl of 1-8 caibon atoms and a number of 
halogen atoms 19 to the peihalo level, haloaDcoxy of 1-8 caibon atoms 
and a number of halogen atoms }xp to the perfaalo level, or halogen; or 



is selected &om hydrogen and E-R^'^-R^^ 



wherein 



E is selected fromNR^^» NH, S and O; 



R^ is selected from alkyl of 1-8 caibon atoms, cycloalkyl of 3-9 
15 caibon atoms, hetecocycloaUcyl of 3-8 caibon atoms and 1-2 

hetmatoms selected 60m N, S and O, cycloalkenyl of 5-9 caibon 
atoms, and heterocycloalkenyl of 3-8 carbon atoms and 1-2 
hetax>atoms selected fiom N, S and O; 

R^^ is selected from hydrogen, halogen, haloalkyl of 1-8 carbon atoms 
20 and a number of halogen atoms up to the pedialo level, alkyl of 1-8 

caibon atoms, alkenyl of 2-8 caibon atoms, alkynyl of 2-8 caibon 
atoms, cycloalkyl of 3-9 caibon atoms, het^cycloalkyl of 3-8 caibon 
atoms and 1-2 heteroatoms selected fiom N, S and O, cycloalkenyl of 
5-9 caibon atoms, and heterocycloalkenyl of 3-8 caibon atoms and 1-2 
25 heteroatoms selected fitun N, S and O; and 

R has the meaning given above; 



(1) is selected fiom: 
(a) hydrog^ 
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(b) (CH2)qC00H 
whereqis M 

(c) C(=0)R^» 

wherein R is selected from alkyl of 1-8 caibon atoms, cycloalkyl of 3-9 
5 caibon atoms, heterocycloalkyi of 3-8 caibon atoms and 1-2 heteroatoms 

selected from N, S and O, cycloalkenjd of 5-9 carbon atoms, 
heterocycloalkenyi of 3-8 caibon atoms and 1-2 heteroatoms selected 
from N, S and O, aryl of 5-14 carbon atoms and heteroaryl of 3-11 
caibon atoms and 1-2 heteroatoms selected from N, S and O; 

10 (d) cycloalkyl of 3-9 carbon atoms, heta:ocycloa]kyl of 3-8 carbon atoms and 

1-2 heteroatoms sdected from S and O, cycloalkenjd of 5-9 carbon 
atoms, and heterocycloalkeDyl of 3-8 caibon atoms and 1-2 heteroatoms 
selected from N, S and O; 

(e) -(CH2)n-D-R^» wherein: 

15 (i) DisselectedfromNR^^^IH,SandO,and 

(ii) R^ is selected from alkyl of 1-8 caibon atoms, alkenyl of 2- 
8 caibon atoms, alkynyl of 2-8 carbon atoms, C(=0)R^^ and 
(CH2)mR^\ wherein 

- m is 0-4, with the proviso that when R^ is phmyl or 
20 napfliyl, Z is O, R" is alkyl and R^^ is hydrogen, 

halogen, haloalkyl or alkyl, m is 1-4, 

- R^ is selected from cycloalkyl of 3-9 caibon atoms, 
heterocycloalkyi of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalkenyl of 

25 5-9 caibon atoms, heterocycloalkenyi of 3-8 carbon 

atoms and 1-2 hetax}atoms selected from N, S and O, 

c(=0)oh, nhr^-r^, nr^^h^, (ch2)nor^^"r^, nh- 
r^^Wr'^-r^^ 



10 
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- R^^ is alkjd of 1-8 carbon atoms, 

- is selected from hydrogen, cycloalkyl of 3-9 carbon 
atoms, heterocycloalkyi of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, c^cloalkenyl of 

5 S-9 cadxm atoms, heterocycloaUcenyl of 3-8 carbon 

atoms and 1-2 heteroatoms selected from N, S and O, 
aryl of S-14 carbon atoms and hetecoaryl of 4-1 1 carbon 
atoms and 1-2 heteroatoms selected from N, S and O, 

- R^^ is selected from cycloalkyl of 3-9 carbon atoms, 
10 het^cycloallQd of 3-8 carbon atoms and 1-2 

het^atoms selected from S and O, cycloalkenyl of 
5-9 carbon atoms, heterocycloalkenyl of 3-8 carbon 
atoms and 1-2 heteroatoms selected from N, S and O, 
aryl of 5-14 carbon atoms, and heteroaryl of 4-1 1 carbon 
15 atoms and 1-2 heteroatoms selected from N, S and O, 

and 

- R^° is selected from hydrogen, halogen, haloalkyl of 1-8 
carbon atoms and a nunber of halogen atoms up to the 
pechalo level, alkyl of 1-8 carbon atoms, alkenyl of 2-8 

20 carbon atoms, alkynyl of 2-8 carbon atoms, alkoxy of 1- 

8 carbon atoms, aryi of 5-14 carbon atoms, heteroaryl of 
4-1 1 carbon atoms and 1-2 heteroatoms selected from N, 
S and O, and C(=0)OH, or 

(2) R ^ combines with R^ to form a radical of formula -Y-(CH2)t-Y-, 

25 wherein Y is as defined above; 

is selected ftom hydrogen, OH, and T-R'*-R*'> 

wherein T is sdected from NR", NH, S and O and R"» R*' and R'' 
are as defined above; 

11 
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is selected fitom hydrogen, C( =0)R^. (CH2)n-D-R^» and R^^-R^^ 
wherein D, R and R are as defined aibove^ and 

R^' 

5 is selected fix)malk^ of 1-7 carix>n atoms, alken}i of 2-8 

2-8 carbon atoms, and C(-0)y and 

R^^ 

is selected from aryl of 5-14 carbon atoms, heteroaiyl of 3-11 carbon atoms and 1- 
2 heteroatoms selected from N, S and O, cycloalkyl of 3-9 carbon atoms, 
10 cycloalkenyl of 5-9 carbon atoms, heterocycloalkyl of 3-8 carbon atoms and 1-2 

heteroatoms selected from N, S and O, and heterocycloalken>1 of 3-8 carbon atoms 
and 1-2 heteroatoms selected from N, S and O, 

wherein R^^ may be substituted with alky! of 1-7 carbon atoms, alkenyi of 
2-8 carbon atoms, alkynyl of 2-8 carbon atoms, alkoxy of 1-8 caibon 
15 atoms, haloalkyl of 1-8 caihon atoms and a number of halogen atoms up to 

the peihalo level, haloalkoxy of 1-8 carbon atoms and a number of halogen 
atoms iq> to flie pechalo level, or halog^ 

and pharmaceutically acceptable salts thereof. 

The invention further relates to pharmaceutical compositions containing any of the 
20 above-described compounds of Formula I and a pharmaceutically acceptable carrier. 

The invention also provides methods for treating or preventing a PPAR-y mediated 
disease or condition in a mammal. The PPAR-y mediated disease or condition may be 
osteopororsis, osteopenia, PPAR-y mediated cancer, including breast, prostate, colon and 
lung cancar, inflammation, including ath^osclerosis, inflammatory bowel disease, 
25 Alzheimer's disease and dieumatoid arthritis, hypertension, hyperglycemia, type 1 
diabetes, type 2 diabetes, syndrome X, insulin resistance, obesity, dyslipidemia, 
hypertriglyceridemia, diabetic dyslipidemia, hyperUpidemia, hypercholesteremia, and skin 
disorders, such as acne, psoriasis, dermatitis, eczema, keratosis and inflammatory skin 
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conditions caused by lupus erythematosus. The methods of the invention provide for the 
administration of a compound of Formula I or a compound of Formula Ila: 




wherein 

(1) is selected fiom hydrogen and R'-R^ or 

(2) combines with R^ to form a radical of the formula 




R« 

is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8 
carbon atoms, (CH2)nS(=0)2 and (CH2)nC(==0); 

R^ 

is selected from aryl of 5*14 carbon atoms, heteroaryl of 4-11 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalkyl of 3-9 carbon atoms, heterocycloalkyl 
of 3-8 carbon atoms and 1-2 heteroatoms selected fix>m S and O, cycloalkenyl of 5-9 
carbon atoms, and heterocycloalkenyl of 3-8 carbon atoms and 1-2 heteroatoms selected 
fiomN, SandO; 

wherein R^ may be substitituted with alkoxy of 1-8 carbon atoms, haloalkoxy of 1- 
8 carbon atoms and a number of halogen atoms up to the perhalo level, halogen, 
alkyl of 1-8 carbon atoms, haloalkyl of 1-8 carbon atoms and a number of halogen 
atoms up to the perhalo level, or X-(CH2)nCH3R^^ 

Rio 
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is selected fiom cycloalkyl of 3-9 caibon atoms, heterocycloalkyl of 3-8 caibon atoms and 
1-2 heteroatoms selected fiom N, S and O, cycloalkenyl of 5-9 caibon atoms, 
heterocycloalkenyl of 3-8 caibon atoms and 1-2 heteroatoms selected fiom N, S and O; 

XandX' 

5 are each indepmdently selected fiom NH, NR^^ (CH2)n, O and S; 
n 

is a number fiom 0-8; 

is selected fiom alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms and alkynyl of 2-8 
10 carbon atoms; 

is selected fiom hydrogen, alkjd of 1-8 caibon atoms, haloalkyi of 1-8 caibon atoms and a 
number of halogen atoms up to flie perhalo level, NHS(=0)2R^', and (CH2)nS(=0)2R"; 

R" 

15 is selected from aryl of 5-14 carbon atoms and heteroaryl of 4-11 carbon atoms and 1-2 
heteroatoms selected from N, S and O, 

wherein R^^ may be substituted with all^l of 1-8 caibon atoms, alkenyl of 2-8 
carbon atoms, alkynyl of 2-8 caibon atoms, alkoxy of 1-8 caibon atoms, haloalkyi 
of 1-8 caibon atoms and a number of halogen atoms up to the perhalo level, alkoxy 
20 of 1-8 caibon atoms, haloalkoxy of 1-8 carbon atoms and a number of halogen 

atoms up to the periialo level, or halog^ 

is selected from: 

(a) hydrogen, 
25 (b) R"-R'^ wherein 

R^2 

is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 caifoon 
atoms, all^>d of 2-8 caibon atoms, and (CH2)nC(=0), 

R" 

14 
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is selected from aryl of 5-14 carbon atoms, h^eroaryl of 4-11 
caibon atoms and 1-2 heteroatoms selected from N, S and O, 
cycloalkji of 3-9 carbon atoms, cycloalkaiyl of 5-9 caibon atoms, 
heterocycloalkjd of 3-8 caibon atoms and 1-2 heteroatoms selected 
5 from N, S and O, and hetCTocycloalkenyl of 3-8 caibon atoms and 

1-2 heteroatoms selected from N, S and O, 

wherein R^^ may be substituted with alkyl of 1-8 caibon 
atoms, alkenyl of 2-8 caibon atoms, allgmyl of 2-8 caibon 
atoms, haloalkyl of 1-8 caibon atoms and a number of 
10 halogen atoms iq> to the perfaalo level, alkoxy of 1-8 caibon 

atoms, haloalkoxy of 1-8 caibon atoms and a number of 
halogen atoms to the perfaalo level, or halog^ 

(c) cycloalkyl of 3-9 caibon atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloallQd of 3-8 caibon atoms and 1-2 heteroatoms selected from N, 

15 S and O, heterocycloalkenyl of 3-8 caibon atoms and 1-2 heteroatoms 

selected from N, S and O, all of which may be: 

(i) substituted with aryl of 5-14 carbon atoms, heteroaryl of 4-11 
carbon atoms and 1-2 het^oatoms selected from N, S and O, 
cycloalkyl of 3-9 carbon atoms, cycloalkenyl of 5-9 carbon atoms, 

20 heterocycloalkyl of 3-8 carbon atoms and 1-2 heteroatoms selected 

from N, S and O, heterocycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and C(=0)(CH2)nCH3, or 

(ii) fiised with a spiro ring of 1-6 caibon atoms, or 

(iii) fiised with an aryl of 5-14 caibon atoms or a heteroaryl of 4-11 
25 carbon atoms and 1-2 heteroatoms selected from N, S and O, either 

of which may be substituted with alkyl of 1-8 carbon atoms, alkenyl 
of 2-8 caibon atoms, alkynyl of 2-8 carbon atoms, haloalkyl of 1-8 
caibon atoms and a number of halogen atoms up to the perhalo 
level, alkoxy of 1-8 caibon atoms, haloalkoxy of 1-8 carbon atoms 
30 and a number of halogen atoms up to the perhalo level, or halogen; 

(d) aryl of 5-14 carbon atoms or heteroaryl of 4-11 caibon atoms and 1-2 
heteroatoms selected from N, S and O, either of which may be substituted 
wifli: 

IS 
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(i) -Si(CH3)3; 

(ii) S(=0)2R^^ 

wherdn R^^ is selected fixm aryl of 5-14 caibon atoms, heteroaryl 
of 4-11 caibon atoms and 1-2 heteoatoms selected finom N» S and 
5 O, Q^loalkji of 3-9 caibon atoms, cycloalkenyl of 5-9 caibon 

atoms, heten)cycloalk3d of 3-8 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, and hrterocycloalken^ of 3-8 caibon 
atoms and 1-2 heteroatoms selected fiom N, S and O, 

(iii) R^^, which combines with R^ to form a radical of the formula -Y- 
10 (CH2VY-, 

wherem Y and n are as defined above; 

(iv) CX=0)R*^ 

- wherein R^^ is selected from alkyl of 1-8 caibon atoms 
andX-R*^ 

15 - wherein R*^ is selected from aryl of 5-14 caibon atoms, 

heteroaryl of 4-11 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, cycloalkyl of 3-9 caibon 
atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalk)4 of 3-8 carbon atoms and 1-2 

20 heteroatoms selected from N, S and O, and 

heterocycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and 

- wherein X is as defined above; 

(v) X.R".R'^ 

25 - R** is selected from alkyl of 1-8 carbon atoms, aryl of 5- 

14 caibon atoms, heteroaryl of 4-1 1 carbon atoms and 1- 
2 h^eroatoms selected from N, S and O, cycloalkyl of 
3-9 caibon atoms, cycloalkenyl of 5-9 caibon atoms, 
heterocycloalkyi of 3-8 carbon atoms and 1-2 

30 heteroatoms selected from N, S and O, and 
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heterocycloalkenyl of 3-8 caibon atoms and 1-2 
hetooatoms selected from N, S and O, 

- R^^ is selected from hydrogen, halogm, haloalkyl of 1-8 
carbon atoms and a number of halogen atoms up to the 
petiialo levd, alkyl of 1-8 caibon atoms, alkenyl of 2-8 
caibon atoms, alkynyl of 2-8 carbon atoms, aryl of 5-14 
carbon atoms, heteroaiyl of 4-11 caibon atoms and 1-2 
hetoroatoms selected from N, S and O, cycloalkyl of 3-9 
caibon atoms, cycloalkenyl of 5-9 caibon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and 
heterocycloanc»}d of 3-8 carbon atoms and 1-2 
heteroatoms selected fixMn N, S and O, R^-R^^ and X- 

- X is as defined above, 

- R^^ is aryl of 5-14 carbon atoms or heteroaryl of 4-11 
caibon atoms and 1-2 heteroatoms selected from N, S 
and O, and 

- R^^ is selected from aryl of 5-14 carbon atoms, 
heteroaryl of 4-11 carbon atoms and 1-2 heteroatoms 
selected frx)m N, S and O, cycloalkyl of 3-9 caibon 
atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalkyl of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, and 
heterocycloalkenyl of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, 

R^ 

is selected from hydrogen and X-R**-R^^ 

wherein X, R^^ and R^^ have the meanings given above; 

R^ 

(1) is selected from: 
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(a) hydtog^ 

(b) R'^-R^^ 

whei:dnR^ and are as defined above^ 

(c) C(=0)R^, wherein 

R^ is selected from alkyl of 1-8 carbon atoms, aryl of 5-14 carbon atoms, 
hetCToaryi of 4-11 carbon atoms and 1-2 heteroatoms selected from N, S and O, 
cycloalkyl of 3-9 carbon atoms, cycloalkenyi of 5-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 heteroatoms selected fix)m N, S and 
O, and heterocycloalkenyl of 3-8 caibon atoms and 1-2 heteroatoms selected from 
N, S and O, 

(d) dUkyl of 1-8 caibon atoms, alkrayl of 2*8 caibon atoms, allgaiyl of 2-8 carbon 
atoms, aryl of 5-14 caibon atoms, het^aryl of 4-11 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalkyl of 3-9 carbon atoms, 
cycloalken>i of 5-9 carbon atoms, heterocycloalkyl of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, and heterocycloalkenyl of 3-8 caibon atoms 
and 1-2 heteroatoms selected from N, S and O, 

(e) -<CH2)n-Y-R^, wherem: 

(i) Y and n are as defined above, 

(ii) R^ is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 caibon 
atoms, alkynyl of 2-8 caibon atoms, C(=0)R^^ (CH2)nR^\ and R^-R^^ 
wher^ 

- R^ is alkyl of 1-8 caibon atoms, 

- R^ is selected from aryl of 5-14 carbon atoms, 
heteroaryl of 4-11 carbon atoms and 1-2 heteroatoms 
selected &om N, S and O, cycloalkjd of 3-9 carbon 
atoms, cycloalkenyi of 5-9 caibon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 

^ heteroatoms selected from N, S and O, and 
heterocycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected fiomN, S and O, 
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R is selected fiom cycloalkyl of 3-9 caiban atoms, 
cycloalkeayl of 5-9 caibon atoms, hrtero^loalkyl of 3- 
8 carbon atoms and 1-2 heteroatoms selected fiom N, S 
and O, heterocycloalkeayl of 3-8 caibon atoms and 1-2 
heteroatoms selected fiom N, S and O, C(=0)OH, 
NHR^-R^, NR^^-R^, NR%^-R^, (CH2)nR^-R^, and 
R^-R^, 

R^^ is alkyl of 1 -8 caibon atoms, 

R^ is selected fiom hydiog^ aryl of 5-14 caibon 
atoms, heteroar3d of 4-11 caibon atonos and 1-2 
heteroatoms sdected fixun N, S and O, cycloallcyl of 3-9 
caibon atoms, cycloalkenyl of 5-9 caibon atoms, 
heterocycloalkyl of 3-8 caibon atoms and 1-2 
heteroatoms selected fiom N, S and O, and 
heterocycloalkenyl of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, all of which, with 
the exception of hydiogai, may be fiised with sajl of 5- 
14 caibon atoms or heteroaryl of 4-1 1 carbon atoms and 
1-2 heteroatoms selected N, S and O, 

R^ is selected fiom aryl of 5-14 caibon atoms, 
heteroaryl of 4-11 carbon atoms and 1-2 heteroatoms 
selected fii>m N, S and O, cycloalk^ of 3-9 caibon 
atoms, cydoalkmyl of 5-9 caibon atoms, 
heterocycloalkyl of 3-8 caibon atoms and 1-2 
heteroatoms selected fixnn N, S and O, and 
heterocycloalkenyl of 3-8 caibon atoms and 1-2 
heteroatoms selected fiom N, S and O, and 

R^^ is selected fiom hydrogen, halogen, haloalkyl of 1-8 
carbon atoms and a number of halogen atoms up to the 
perhalo level, alkyl of 1-8 carbon atoms, alkenyl of 2-8 
caibon atoms, alkynyl of 2-8 caibon atoms, alkoxy of 1- 
8 carbon atoms, haloalkoxy of 1-8 caibon atoms and a 
number of halogen atoms up to the peifaalo level, aryl of 
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5-14 carbon atoms and heteroaryl of 4-11 caibon atoms 
and 1-2 heteroatoms selected fixnn N, S and O; 

(2) combines with to form a radical of the formula -Y-<CH:^-Y-, 

wherdn Y and n have the meanings given above; ^ 

5 

is selected from hydrogen, OH and X-R^^-R^^ 

who:^ X, R^^ and R^' have tib.e meanings give above 

R^ 

is selected from hydrogen, C(=0)R^, (CH2)n-Y-R^, and R^^-R^^ 

10 wherein R^, R^, R^^ R^^, Y and n have die meanings give above; 

and phaxmaceutically acceptable salts hereof 

The present invention therefore provides compounds, pharmaceutical compositions 
containing such compounds, and methods for the treatment or prevention of PPAR-y 
mediated diseases and conditions. Compounds, compositions and methods of the present 
15 invention therefore are useful in treatment of PPAR-y mediated diseases and conditions 
without the concommitant undesired side-efiFects of natural hormones. These and other 
aspects of the invention will be more apparent from the following description and claims. 

Dialled Description of the Invention 

The invention provides novel, substituted indoles of Formula I, pharmaceutical 
20 compositions containing such indoles, and their use in the treatmoit or prevention of 
PPAR-y mediated diseases or conditions in a mammal. The mvmtion further provides 
mediods of treating or preventing PPAR-y mediated diseases or conditions in a mammal, 
such as a human, by administration of a compound of Formula Ila. The compoimds of 
Formula I and Formula Ua have both been broadly described above. 

25 In one embodiment of the compounds of Formula I: 

R**isalkyl 

R^ is phenyl, which may or may not be substituted; 

20 
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XisO; 

is hydrogen; and 

is aiyi, particularly phenyl, or heteroaryl, either of which may or may not be 
substituted. 

5 As used herein, the teon "aryl" includes aromatic ring stroctures fliat are 

substitumts on anotiier atom. These ar^ may also be substituted witii substituents^ such 
as halogen, haloalkyl, alkoxy, haloalkoxy, else. Non-limiting examples of aryls include 
phenyl, nspliiyl, etc. Likewise, the term "lieteroaryr as used herein includes aromatic 
ring stmctures containing between one and two heteroatoms, such as O, N and S, tiiat are 
10 substituents on anotiier atom. These hetmaryls may also be substituted with substituents, 
such as alkyl, alkenyl, ana>xy, haloalkoxy, halogen, haloalkjd, etc. Non-limiting examples 
of hetoroaryls include pyridyl, furyl, quinolyl, etc. 

As used herein the tenn ^alkyl" includes straight-chain or branched alkyls of 
between 1 and 8 carbon atoms. The term *^alkenyr* includes straight-chain or branched 
15 alkenyls of between 2 and 8 carbon atoms. As used herein the tenn "alkynyl" includes 
straight-chain or branched aOcynyls of between 2 and 8 carbon atoms. Such alkyls, 
alkenyls and alkynyls may be terminal or may be linkers between other portions of a 
molecule. 

Examples of compounds of the invention where R^ is a heteroaryl include, but are 
20 not limited to: 
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la another CTabodiment of the inventioii, R is R -R", where R*^ is cydoalkyl, 
heterocycloalkyl, cycloalkenyl or heterocycloalkeayl. Examples of compounds of the 
invention where R^ is R^^-R^^ include, but arc not limited to: 




In other mbodiments of the invention, R^ is a cycloalkyl, heterocylcoalkyl, 
cycloalkeayi or heterocycloalkenyl, which may be substituted or may be fused with a 
spiro ring of 3-9 carbon atoms. Examples of compounds of the invention where is a 
cycloalkyl, heterocjdcoalkyl, cycloalkenyl or heterocycloalkenyl include, but are not 
limited to: 
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Compounds of Formulas I and Ha may be useful in the treatment or prevention of 
PPAR-Y mediated diseases or conditions. An agent which binds to PFAR-y ntiay be 
5 employed for a wide variety of indications, including, but not limited to: 

(1) osteoporosis and osteopenia, see, Nuttall, et ai^ Bone 27 (2), 
(2000), 177-184; Gimble, et al. Brae 19 (5), (1996), 421- 
428; 

(2) cancer, particularly PPAR-y mediated cancers, such as breast 
10 and prostate cancers {see, Gelman, et aiy Cell, and MoL Life 

Sd., 55 (6-7), (1999), 935-943; Kersten, et al. Nature, 405 
(6785), May 25, 2000, 421-424), colon cancra- {see^ Saez, et 
a/., Nat Med ., 4 (9) Sept. 1998, 1058-1061; Lefebvre, etal, 
Nat Med .. 4 (9), Sq)t. 1998, 1053-1057; Demetri, et al, 
15 Prx)c. Nat'l. Acad. Sci. USA. 96 (7), Mar. 30, 1999, 3951- 

3956) liposarcoma (Demetri, et al., Proc. Nat'l. Acad. Sd 
USA, 96 (7), Mar. 30, 1999, 3951-3956) and lung cancer 
{see, Chang, et al. Cancer Res ., 60, 2000, 1 129-1 138); 

(3) hyperglycCTiia, type 1 diabetes, type 2 diabetes, syndrome X, 
20 and insulin resistance, {see Lehmami, et aLy J. Bio. Chem .. 

270 (22) (1995), 12953-12956; Spiegehnan, Diabetes. 47 (4), 
(1998), 507-514); 
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(4) obesity, {see Thoxx^ et al. Proa Nat*l, Ac. Sci. USA. 96 (5), 
(1999), 2391-2395; U.S. Patent No. 6,033,656); 

(5) inflammation, particularly inflammatory bowel disease {see 
CeU. and Mol. Life Sd ., 55 (6-7), (1999),, 935-943), 

5 Alzheimer's disease {see. Combs, et al, L Neurosd. 20 (2), 

2000, 558-567), rheumatoid arthritis {see^ Jiang, et al.^ 
Nature 391 (6662), 1998, 82-86), and aflierosclmsis {see 
Pasceri, et al. Circulation. 101 (3), 2000, 235-238); 

(6) cardiovascular disease, particularly hypertension, {see Cell. 
10 and Mol. Life ScL , 55 (6-7), (1999), 935-943 review); 

(7) dyslipidemia, hypertriglyceridemia, diabetic dyslipidemia, 
hyperlipidemia and hypercholesterCTiia {see Hulin, et al, 
Curr. Pharm. Design. 2 (1996), 85-102); and 

(8) skin disorders, particularly inflammatory skin disorders 
15 caused by lupus erythematosus, and acne, psoriasis, 

dermatitis, eczema and keratosis {see^ WO 99/34783; U.S. 
Patent No. 5,981,586). 

Compounds of Formulas I and Ila are preferably used in the treatment or 
prevention of osteopenia, osteoporosis, and PPAR-y mediated cancers, including breast, 
20 prostate and colon cancer. 

The present invention also includes pharmaceutically acceptable salts of the 
compounds of Formulas I and Ila. Suitable pharmaceutically acceptable salts are well 
known to fliose skilled in the art and include basic salts of inorganic and organic acids, 
such as hydrochloric add, hydrobromic add, sulphuric add, phosphoric add, 

25 methanesulphonic add, trifluorometiianesulfonic acid, sulphonic acid, acetic acid, 
trifluoroacetic add, malic add, tartaric add, dtric add, lactic add, oxahc add, succinic 
add, fumaric add, maldc add, benzoic add, salicylic add, phenylacetic add, and 
mandelic add. In addition, pharmaceutically acceptable salts include add salts of 
inorganic bases, such as salts containing alkaline cations (e^., Li^ Na*** or K^, alkaline 

30 earth cations (e.g., Mg^^ Ca*^ or Ba"^^), the ammonium cation, as well as add salts of 
organic bases, including aliphatic and aromatic substituted ammonium, and quaternary 
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ammonium cations such as ttiose arising firom protonation or peraD^ation of 
triefhylamine, T^-diethyiamine^ T/JV-diqrclohexylamme, P3ddine, NJ^- 
dimethylaminopyridine (DMAP), l,4-diazabicyclo[2-2.2]octane (DABCO), 1,5- 
diazabi(yclo[4.3*0]non-5-ene (DBN) and l,8-dia2abicyclo[5A0}undec-7-ene (DBU). 

A number of the compounds of Formulas I and Ila possess asymmetric caibons 
and can th^fore exist in racemic and optically active forms. Mediods of separation of 
^lantiomeric and diastoeomoric mixtures are well known to the skilled in the art The 
present invention encompasses any racemic or optically active forms of compounds 
described in Formula I or Formula Ila which possess PPAR-y modulating activity or the 
use of any racemic or optically active forms of the compounds desoibed in Formulas I 
and Ua for the treatment or prevention of PPAR-y mediated diseases or conditions. 

The therapeutic agents of the invention may be employed alone or concurrently 
with other tfaa:apies. For example, when employed as a treatment for osteoporosis or 
osteopenia, the compounds of the invention may be used in combination with a calcium 
source, vitamin D or analogues of vitamin D, and/or antiresoiptive therapies such as 
estrogen replacement therapy, treatment with a fluoride source, treatment with calcitonin 
or a calcitonin analogue, or treatment with a bisphosphonate such as alendronate. The 
method of the invention is mtended to be employed for treatmrat of PPAR-y mediated 
diseases or conditions in both humans and other mammals. 

The compounds may be administered orally, demially, parenterally, by injection, 
by inhalation or spray, or sublingually, rectally or vaginally in dosage unit formulations. 
The temi "administered by injection" includes intravenous, intraarticular, intramuscular, 
subcutaneous and parenteral injections, as well as use of infusion techniques. Demial 
administration may include topical application or transdermal administration. One or 
more compounds may be present in association with one or more non-toxic 
phannaceutically acceptable carriers and, if desired, other active ingredimts. 

Compositions intended for oral use may be prq)ared according to any suitable 
method known to the art for the manu&cture of pharmaceutical compositions. Sudi 
compositions may contain one or more agents selected from the group consisting of 
diluents, sweetening agents, flavoring agents, coloring agents and preserving agents in 
ord&c to provide palatable preparations. 
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Tablets contain fhe active ingredient in admixture wilfa non-toxic phannaceutically 
acceptable exdpients which are suitable for the manufacture of tablets. Hiese excipieats 
may be, for example, inert diluents, sadi as caldnm carbonate, sodhmi caibonate, lactose, 
caldum phosphate or sodium phosphate; granulating and disintegrating agents, for 
5 example, com starch, or alginic add; and binding agents, for example magnesium stearate, 
stearic add cm: talc. The tablets may be uncoated or they may be coated by known 
techniques to delay disintegration and adsorption in the gastrointestinal tract and thereby 
provide a sustained action over a longer period. For example, a time delay material such 
as glyceryl monostearate or glyceryl distearate may be employed. These compounds may 
10 also be prq>ared in solid, rapidly released form. 

Formulations for oral use may also be presented as hard gelatin c£q)sules wherdn 
the active ingredient is mixed with an in^ solid diluent, for example, caldum carbonate, 
caldum phosphate or kaolin, or as soft gelatin capsules whorein the active ingredient is 
mixed with water or an oil medium, for example peanut oil, liquid paraffin or olive oil. 

15 Aqueous suspensions containing tiie active materials in admixture with excipients 

suitable for the manufacture of aqueous suspensions may also be used. Such exdpients 
are suspending agents, for example sodium carboxymethylcellulose, methylcellulose, 
hydroxypropyl-methylcellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth 
and gum acada; dispersing or wetting agents may be a naturally-occurring phosphatide, 

20 for example, ledthin, or condensation products of an alkylene oxide with fatty acids, for 
example polyoxyethylene stearate, or condensation products of ethylene oxide with long 
chain aJiphatic alcohols, for example heptadecaefliyleneoxycetanol, or condensation 
products of ethylene oxide with partial esters derived from fatty adds and hexitol such as 
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with 

25 partial esters derived from fatty adds and hexitol anhydrides, for example polyethylene 
sorbitan monooleate. The aqueous suspensions may also contain one or more 
preservatives, for example ethyl, or n-propyl, />-hydroxybenzoate, one or more coloring 
agents, one or more flavoring agents, and one or more sweetening agents, such as suax>se 
orsacdiarin. 

30 Dispersible powders and granules suitable for preparation of an aqueous 

susp^ion by tibe addition of water provide the active ingredirat in admixture with a 
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable 
disposing or wetting agents and suspending agents are exemplified by those already 
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motioned above. Additional excipients, for »ainple» sweeteoing, flavoring and coloring 
ageats^may also be present 

The compounds may also be in the form of non-aqueous liquid fonnulations, e.g,, 
oily suspensions wbidi may be formulated by suspending the active ingredients in a 
5 vegetable oil, for example aradiis oil, olive oil, sesame oil or peanut oil, or ul a mineral oil 
sudbi as liquid parafBn. The oily suspensions may contain a tludkening ageot, for example 
beeswax, hard paiafBn or cet^ alcohol. Sweetening agents such as those set forth above, 
and flavoring agents may be added to provide palatable oral preparations. These 
compositions may be preserved by the addition of an anti-oxidant such as ascorbic acid. 

10 Pharmaceutical compositions of the invaition may also be in the form of oil-in- 

water emulsions. The oil phase may be a vegetable oil, for example olive oil or arachis 
oil, or a mineral oil, for example liquid parafBn or mixtures of these. Suitable emulsifying 
agaits may be naturally-occurring gums, for example gum acacia or gum tragacanth, 
naturally-occurring phosphatides, for example soy bean, lecithin, and esters or partial 

15 esters doived from fetty acids and hexitol anhydrides, for example sorbitan monooleate, 
and condensation products of the said partial esters with ethylene oxide, for example 
polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening and 
flavoring agmts. 

Syrups and elixirs may be formulated with sweetening agents, for example 
20 glycerol, propylene glycol, sorbitol or sucrose. Such formulations may also contain a 
demulcent, a preservative and flavoring and coloring agents. 

The compounds may also be administered in the form of suppositories for rectal or 
vaginal administration of the drug. These compositions can be prepared by mixing the 
dmg with a suitable non-irritating excipient which is solid at ordinary tanperatures but 
25 liquid at the rectal or vaginal temperature and wiU therefore melt in the rectum or vagina 
to release the drug. Such materials include cocoa butter and polyethylene glycols. 

Compounds of the invention may also be admiinstered transdermally using 
me&ods known to those skilled in the art (see, e.g.y Chien; 'Transdermal Controlled 
Systemic Medications"; Marcel Dekker, Inc.; 1987. Lipp et al WO 94/04157 3Mar94). 
30 For example, a solution or suspension of a compoimd of Formula I or Ha in a suitable 
volatile solvent optionally containing penetration enhancing agents can be combined with 
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additional additives known to tfiose skilled in llie art, such as matrix materials and 
bacterioddes. After stmlization, fhe resulting mixture can be formulated following 
known procedures into dosage forms. In addition, on treatment with emulsifying agents 
and water, a solution or susp»sion of a compound of Formula I or Ila may be fomiulated 
5 into a lotion or salve. 

Suitable solvents for processing transdmnal delivery systems are known to those 
skilled in the art, and include lower alcohols such as ethanol or isopropyl alcohol, lower 
ketones sudi as acetone, lower caiboxylic add esters sudi as ethyl acetate, polar ethers 
such as tetrahydrofuran, lower hydrocarbons such as hexane, cyclohexane or benzene, or 
10 halogenated hydrocarbons such as dichloromethane, diloroform, tridilorotrifluoioethane, 
or trichlorofluoroethane. Suitable solvents may also include mixtures one or more 
materials selected firom lower alcohols, lower ketones, lower carbox3dic add esters, polar 
etha:s, lower hydrocarbons, halogenated hydrocarbons. 

Suitable penetration rahandng materials for transdermal delivery systems are 

15 known to those skilled in the art, and include, for example, monohydroxy or polyhydroxy 
alcohols such as ethanol, propylene glycol or benzyl alcohol, saturated or unsaturated Q- 
Ci8 fatty alcohols such as lauryl alcohol or cetyl alcohol, saturated or unsaturated Cg-Cig 
fatty adds such as stearic add, saturated or unsaturated fatty esters with up to 24 carbons 
such as methyl, ethyl, propjd, isopropyl, /i-butyl, ^ec-butyl isobutyl tert-hntyl or 

20 monoglycerin esters of acetic add, capronic add, lauric add, myristinic add, stearic add, 
or palmitic add, or diesters of saturated or unsaturated dicarboxylic adds with a total of 
up to 24 carbons such as diisopropyi adipate, diisobutyl adipate, diisopropyl sebacate, 
diisopropyl maleate, or diisopropjd fumarate. Additional penetration enhancing materials 
include phosphatidyl derivatives such as lecithin or cephalin, terpenes, amides, ketones, 

25 ureas and their derivatives, and ethers such as dimethyl isosorbid and diethyleneglycol 
monoethyl ether. Suitable penetration enhancing formulations may also include mixtures 
one or more materials selected from monohydroxy or polyhydroxy alcohols, saturated or 
unsaturated Cg-Cig fatty alcohols, saturated or unsaturated Cg-Cig fatty adds, saturated or 
unsaturated fatty esters with up to 24 carbons, diesters of saturated or unsaturated 

30 dicarboxylic adds with a total of up to 24 carbons, phosphatidyl derivatives, terpraes, 
amides, ketones, ureas and their derivatives, and ethers. 

Suitable binding materials for transderoial delivery systems are known to those 
skilled in the art and include polyacrylates, silicones, polyurethanes, block polymers, 
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styrene-butadieae coploymers, and natural and synthetic rubbers. Cellulose ethers, 
derivatized polyethyl^es, and silicates may also be used as matrix conqionrats. 
Additional additives, such as viscous resins or oils may be added to in^ease the viscosity 
of the matrix. 

5 For all reghnens of use disclosed h^tdn for compounds of Formulas I and Ila, the 

daily oral dosage regimen will preferably be fiom O.OI to 200 mg/Kg of total body weight 
The daily dosage for administration by injection, including intravenous, intramuscular, 
subcutaneous and parenteral injections, and use of infusion techniques will preferably be 
fix)m 0.01 to 200 mg/Kg of total body weight The daily rectal dosage regimen will 

10 preferably be from 0.01 to 200 mg/Kg of total body weigjit The daily vaginal dosage 
legimen will preforably be fiom 0.01 to 200 mg^g of total body wei^t The daily 
topical dosage regimm will preferably be from 0.1 to 200 mg administered between one 
to four times daily. The transdermal concentration will preferably be that required to 
maintain a daily dose of from 0.01 to 200 mg/Kg. The daily inhalation dosage regimen 

15 will preferably be from 0,01 to 10 mg/Kg of total body wdght 

It will be appreciated by those skilled in the art that the particular method of 
administration will depend on a variety of factors, all of which are considered routinely 
when administering therapeutics. It will also be understood, however, that the specific 
dose level for any given patient will depend upon a variety of factors, including, but not 

20 limited to the activity of the specific compound employed, the age of the patient, the body 
weight of tiie patient, the general health of tiie patient, the grader of the patient, the diet of 
the patient, time of administration, route of administration, rate of excretion, drug 
combinations, and tiie severity of the condition undergoing therapy. It will be further 
appreciated by one skilled in the art that tiie optimal course of treatment, /.e., the mode of 

25 treatment and the daily nimiber of doses of a compound of Formula I or Ha or a 
pharmaceuticaUy acceptable salt thereof given for a defined number of days, can be 
ascertained by those skilled in the art using conventional treatment tests. 

The compounds of Formulas I and Ila may be prepared by use of known chCTodcal 
reactions and procedures, from known compoimds (or fiom starting materials which, in 
30 turn, are producible from known compounds) through the preparative metiiods shown 
below, as well as by other reactions and procedures known to the skilled in the art. Such 
reactions and procedures include, but are not limited to, esterification, hydrolysis, 
alkylation, acylation neutralization, coupling, oxidation, reduction, condensation, 
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eliminatiQn and substitution reactions. Nevertheless, the following gmeral preparative 
methods are presented to aid practitioners in synthesizing the compounds of the invention, 
with more detailed particular examples being presented in the experimental section. Tlie 
examples are for illustrative purposes only and are not intended, nor should they be 
construed, to limit the invention in any way. 

Within the scope of eadi mdhod, optional substituents may appear on reagents or 
iQtermediates which may act as protecting groiips or other non-participating groups. 
Utilizing methods well known to those skilled in tihe art, such groups are introduced 
and/or removed during the course of the synthetic schemes to provide tiie compounds of 
the present invention. All variable gpyxtps not defined below are as desoibed 
hereinabove. 

In general, compounds of Formula I or Ha may be prepared from the appropriately 
substituted indoles, by esterification, hydrolysis, sulfonylation or neutralization reactions 
as shown in Flow Diagram I: 

Flow Diagram I 




Preparation of certain Formula I compounds with a variety of substituents may 
be prq>ared by a sequence involving conversion of VI to a boronic add intermediate, 
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followed by a palladiiim-&dlitated coupling reaction with an organohafide and base, such 
as trieth;^amine, potassium caibonate or Huenig's base, as shown in Flow Diagram IL 
Alternatively, either a boronic add or organotin intemiediate may be coi^led with VI 
under similar conditions. 

HowDiagramn 




p 1,RUB(OR')3 R 



R^-B{OH)2 
orR^SnCROa 

base, Pd catalyst 



R' = lower alkyi; 
halogen = Br, CI, I 





R^-halogen 

Pd(PPh3)4. 

base, H2O 



Other conq)ounds with heterocycloakeayl or heteroaryl substituents at the 
position may prepared by condmsation of S-caiboxy-substituted indoles with 2- 
aminoettianols, 2-aminophenols or 2-aminothiols as illustrated in Flow Diagram IH 



10 



Flow Diagram m 
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CO2H 




1.(C0a)2 




L=0, S, N-Me 
= lower alkyi 



Certain aryl substitu^ts on the aryl ring may be fijrflier transformed to other 
substituents by standard means. An illustration of tbis is shown in Flow Diagram IV, in 
which a nitro group is reduced and acylated to provide amido substituents. 

Flow Diagram IV 




R" = alkyi, cycloalkyi, 
aryl, or heteroaryt 
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Compounds of Fomiula I which bear cartain substituents may be prepared by 
Friedel-Crafls acjdation of fhe corresponding unsubstituted indole, followed by reduction 
of the caibonyl group to a methylene, as shown in Flow Diagram V. 

Flow Diagram V 




Compounds of Formula I with similar substituents at either R or R may be 
likewise prepared, dther individually (Flow Diagram VI) or as mixtures (Flow Diagram 
Vn) by an analogous sequence of deflation and reduction reactions. In the latter scheme, 
where R^ and R^ are hydrogen in the starting materials, individual compounds may be 
obtained by chromatogmphic separation of products (Ig and li) after the initial step. 

Flow Diagram VI 
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TFA. EtgSiH 




R?"'^0 (le) 



TFA. EtgSiH 



(Ic) 
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Flow Diagram VH 




R^COCI 



Lewis Add 




m (IJ) 



O-AIkylation reactions may be utilized to prepare Foimula I compounds bearing 
substituents on R"*, R^, R^ or R^ positions. For example, alkyiation of the corresponding 
5 hydroxy intermediates provides ethers containing an R^^ or R^ group, depending upon 
position, as shown in Flow Diagram Vm. 



Flow Diagram Vm 




A more detailed example of this process is shown for compounds bearing R^ the 
10 group in Flow Diagram DC. 
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Blow Diagram IX 




Other compounds of FonxLula I may also be obtained from a hydroxy intermediate. 
For example, the hydroxy group may be converted to a trifinorometfaylsulfonate which 
5 reacts with an allcyi staimane to give alkyl-substituted indoles, as exemplified in Flow 
Diagram X for the positioiL 
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FlowDiagramX 




Nitration of indoles that are unsubstitiited at positions 5 and/or 7 provides nitro- 
substituted intermediates which may be reduced and either acylated or alkylated to give a 
variety of Formula I compounds as shown in Flow Diagram XL 



Flow Diagram XI 




Indole intermediates which are useful in the preparation of compounds in the 
present inventian are ei&er commercially available or may be prepared by standard 
methods. These transformations are summarized in Flow Diagram Xn for intermediates 
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of Formula VI, IV and V. For example, an qypiopriately substitated 2-br0moxdtrobenzetie 
may be converted to a 2-nitrocmnamic add derivative whidi cyclizes to an indole upon 
reduction. The resulting indole intennediate may then be brominated at the 3 position, 
and the desired substitu«t introduced by N-alkylation giving the intennediate 
compounds of Formula VL Compounds of Formula IV may be prepared from VI in a 
stepwise sequence involving halogen-metal exdiange» addition to fonnald^yde, and 
oxidation of the resulting caibinol to a S-carboxylic add. It is understood that the 
presence of certain R^-R' substituents may require additional steps of protection and 
deprotection during this process in order to avoid undesiied side reactions. 



10 



Flow Diagram Xn 




1. Vilsmeierformylation 

2. oxidation 
V 3. -halogen 



The introduction of tiie caiboxyl functionality at position 2 of other indole 
compounds may be accomplished by a sequence shown in Flow Diagram XIII. The 
nitrogen of the imsubstituted indole is first protected as a sulfonamide, Him subjected to 
15 acylation conditions catalyzed by Lewis add. Protection may be then be removed and the 
desired R^ attached as described above. 
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1. LDA 

2. R^XCO-halogen 

or 

R^XCOXR^ 




Preparative Examples 

Examples of preparations of both intermediates and compounds of the invention 
5 are provided in the following detailed synthetic procedures. In the tables of compounds to 
follow, the synthesis of eadi compomid is referraced back to these exemplary preparative 
steps. All temperatures are reported uncorrected in degrees Celsius (^C). Unless 
otherwise indicated, all parts and percentages are by volume. 

All reactions were performed \mder a positive pressiire of dry argon, and were 
10 stirred magnetically unless otherwise indicated. Sensitive liquids and solutions were 
transferred via syringe or caimula, and introduced into reaction vessels through rubber 
septa. Commoxdal grade reagents and solvents were used without further purification. 
Thin-layer chromatography (TLC) was performed on Whatman® pre-coated, glass-backed 
silica gel 60A F-2S4 250 ym plates. Column chromatography (flasih chromatography) 
15 was performed using 230-400 mesh EM Science® silica gel. Melting points (mp) were 
determined using a Thomas-Hoover melting point apparatus, an Electrothoinal melting 
point apparatus, or a Mettle FP66 automated melting point apparatus and are uncorrected. 

*H-NMR spectra were recorded with a Varian Mercury (300 MHz,) or a 9ruker 
Avance 500 (500 MHz) spectrometer wifli either Me4Si (5 0.00) or residual protonated 
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solvent (CDQs 5 7.26; CD3OD 5 3.30; DMSO.D6 8 2.49; Acetone-D^ 5 2.04; or CD3CN 
5 1.94). 

HPLC - electrospray mass spectra (HPLC ES-MS) were obtained using a 
Hewlett-Padcard 1100 HPLC equipped with a quaternary pump, a variable wavdengih 
5 detector, a YMC Pro C18 2.0 mm x 23 mm column, and a Finnigan LCQ ion trap mass 
spectrometer with electrospray ionization. Gradient elution jfrom 90% A to 95% B over 4 
minutes was used on the HPLC. Buffer A was 98% water, 2% Acetonitrile and 0.02% 
TFA. Buffer B was 98% Acetonitrile, 2% water and 0.018% TFA. Spectra wore scanned 
fiom 140-1200 amu using a variable ion time according to fhe number of ions in the 
10 source. 

Fourio: transform infrared spectra were obtaiaed using a Mattson 4020 Galaxy 
Series spectrophotometer. 

Elemental analyses were conducted by Robertson Microlit Labs, Madison NJ. 
NMR mass and infrared spectra, and elemental analyses of the compounds were consistent 
15 with the assigned structures. 

List of Abbreviations and Acronyms 

As ^ployed herein, the following temis have die indicated meanings. 



AC20 


acetic anhydride 


ADBN 


2,2'-azobisisobutyronitrile 


anh 


anhydrous 


aq 


aqueous 


BOC 


/er/-butoxycarbonyl 


BuLi 


n-butyllithium 


calc'd 


calculated 


Celite® 


diatomaceous earth 


cone. 


concentrated 


mCPBA 


3-chloroperoxybenzoic add 


dec. 


decomposition 


DAST 


(diethylamino)sulfur trifluoride 


DIAD 


diisopropyl azodicaiboxylate 
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DMAP 


4-dimemylaiDmqpyname 


DME 


dimeQioxyethane 


DMF 


JV^-dunem^fonnaimde 


DMPU 


l,3-dimefliyl-3,4,5,6-tetrahYdro-2(lf0- 
pyrimidinone 


DMSO 


dimelhylsulfoxide 


DPPF 


bis(diphen^phoq>hino)fenocaie 


EDdHCa 


1 -(3-dimetiiylammopropyl)-3- 
etfaylcaibodiiinide hydiocMoride 


EtOAc 


ethyl acetate 


EtOH 


ethanol(100%) 


Et20 


diethyl ether 


EtjN 


tridfayianiine 


KN(SiMe3)2 


potassiinn bis(trunetfaylsilyl)amide 


KO/Bu 


potassium fert-butoxide 


LiAIH* 


lithimn aluminum hydride 


LiBH4 


lithium borohydride 


LiN(SiMe3)2 


lithium bis(trimethylsilyl)amide 


MeOH 


methanol 


NMM 


4-me&ylmorpholine 


obs'd 


observed 


Oxone® 


potassium peroxymonosulfate 


PCC 


pyridinium chlorochromate 


PhsP 


triph^yiphosphine 


PdCl2(dppf) 


[1,1'- 

bis(diphenylphosphino)ferioceae]dichloro 
paladium(n) 


Pd(PPh3)4 


tetra]ds(triphenylphosphine)palladium(0) 


PivCl 


trimetiiylacetyl chloride 


rt 


room temperature 


TBAF 


tetrabutylanunonium fluoride 


TBDMSa 


/er/-butyldimethjdsLlyl chloride 


TBDMSOTf 


rerr-butyldimethylsilyl triflate 


THF 


tetrahydiofuran 


TFA 


trifluoioacetic acid 


TRIBAL 


triisobutylaluminum 
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Example 1 
4-( CvcloprftpY lTnet lioxvModobenzene 




5 A solution of 4-iodopheaol (1 1 .Og, SO.O mmol) in tetrahydrofuian (30 mL + 10 mL 

rinse) was added to a cooled (0 ^C) and stirred suspoision of sodimn hydride (1.44 g, 60.0 
nimol) in tetrahydxofbran (30 mL). The cold bath was rmioved and the reaction was 
stiired for 1 h. A solution of (biomomethyl)cyclopropane (16.2 120.0 mmol) in 
tetrahydrofbran (20 mL) and then HMPA (5 mL) were added successively and the 

10 reaction was heated (55 **C) for 1 8 h. After cooling, the reaction was quenched with cold 
wat&c (500 mL) and then extracted with eflijd acetate (3x200 mL). The combined organic 
extracts were washed with brine, dried over anhydrous magnesium sul&te, and 
concentrated in vacuo. Flash chromatography of tfie re^due over silica gel using 10% 
dichloromethane/hexane aflforded 12.6 g (92%) of the desired Example 1. The product 

15 had: NMR (300 MHz, CDQa) 5 7.54 (d, 2 H), 6.68 (d, 2 H), 3.76 (d, 2 H), 1.20-1.35 
(m, 1 H), 0.60-0.70 (m, 2 H), 0.31-0.39 (m, 2 H); mass spectroscopy gave Nf** of 274.0 
(calc'd exact mass for CioHuIO =273.99). 

Example 2 
3-(Cvclopro pY^™*^*fcft XvModobenzene 




3-Iodophmol (11. Og, 50.0 mmol) was converted to 12.4 g (90%) of the desired 
product using the method described for Example 1. The product had: *H NMR (300 
MHz, CDQa) 5 7.23-7.31 (m, 2 H), 6.99 (dd, 1 H), 6.84-6.90 (m, 1 H), 3.77 (d, 2 H), 
1.25-1,35 (m, 1 H), 0.60-0.70 (m, 2 H), 0.32-0.39 (m, 2 H); mass spectroscopy gave MH^ 
25 of 275.0 (calc'd exact mass for CioHuIO = 273.99). 
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Example 3 
4-Bromo-l-<vclopropvltfaiobenezene 




A 



To a solution of cyclopropylphenyl sulfide (5 g, 34^ umiol) in 342 mL 
5 chlorofonn, a solution of bromine (1.94 g, 37.6 mmol) in 113 mL chlorofomi was added 
dropwise. The reaction mixture was stirred at rt ovemig^ht and then qurached with aq. 
NaHC03 and sat Na2S205. The reaction was ^tracted with dichloromethane and the 
organic phase was washed with water and brine, dried over anhydrous sodium sulfate, and 
concentrated in vacuo. An oil (6.19 g, 79% yield) was given after distillatioiL NMR 
10 (DMSO, 6 = 2.48): 7.45 - 7.49 (m, 2H), 7.25 - 7.30 (m, 2H), 2.22 - 2.28 (m, IH), L04 - 
1.10 (m, 2H), and 0.53 - 0.58 (m, 2H). MS [M+H] = 229 (HPLC/MS). 

Example 4 
2,5-Dibromo-13-thiozole 

Br 

15 (Caution: Blast shield recommended). Nitric acid (65%, 11.6 mL) was added 

slowly to a O^C solution of commercially available 2-amino-5-biomotfaiazole 
monohydiobroimde (10 g, 38.4 mmol) in phosphoric add (85%, 30 mL). The mixture 
was cooled to -5^C and an aq. solution of sodium nitrite (3.44 g 50 mmol) was added 
slowly, indiile maintaining the bafh temperature below 0°C. Hie mixture was stirred for 2 

20 h. A solution of copper sul&te (8.0 gm) and sodium bromide (10.3 g) in watCT (30 mL) 
was added slowly at O^C and the resulting mixture was stirred for 4 h. Hie mixture was 
adjusted to pH 7 and extracted with ether. The combined extracts were dried and 
concentrated under reduced pressure. Purification of the remaining oil by flash 
chromatogr^hy (silica gel, 10:1 hexane:etiiyl acetate) afforded 4.3 g (46%) of Example 4. 

25 Rf = 0.91 (10/1 hexane/ethji acetate); GCMS (CI) obs'd: 242, 244, 246; calc'd 241. 
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Example 5 

4-(CvclopmpYlt"e*hoxv)Dhenvlboroiiic add 




OH 



Butyl lithium (2.5 M in hexane, 14.4 mL, 36 mmol) was added dropwise (5 min) 
5 to a cooled (-78 °C) and stirred solution of 4-(cyclopropylmethoxy)iodobenzene 1 (9.00 g, 
32.8 mmol) in tetrahydrofuran (100 mL). After 20 min, trimethyl borate (1 1.3 mL, 10.4 g; 
100 mmol) was added dropwise (10 mL). The reaction was stirred for an additional 20 
min, and was then allowed to warm to rt. The reaction was quenched with 1 M 
hydrochloric acid (300 mL) and stirring was continued for 30 min. The product was 
10 extracted with diethyl ether (4x100 mL) and then the combined organic extracts were 
dried over anhydrous magnesium sulfate and concentrated in vacuo. The residue was 
dissolved in toluene and then concentrated. This operation was repeated (5x) until the 
distillate was colorless and left 5.67 g (90%) of crude product This material was used 
without purification or analysis. 



15 The following compounds were prepared according to the method of Example 5: 



Ex. 
No. 


Structure 


Yield 


MS 


Rf 


mp 

m 


6 


^ A 


93 








7 


V 

HO'^^OH 


75 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No, 




[%1 








8 


— J — 


85 










HO'^'OH 











Example 9 

l-(BromomethvR-3-(cvclopropvlmethoxv)benzene 




5 Pyridine (3.20 mL, 3.13 g, 39.6 mmol) and a solution of 

dibromophenylphosphorane (13.9 g, 32.9 mmol) in acetonitrile (50 mL) were added 
successively to a cooled (0 ^C) and stirred solution of l-(hydroxymethyl)-3- 
(cyclopropylmethoxy)benzaie, (Example 10, 4.40 g, 24.7 mmol) in acetonitrile (100 mL). 
The mixture was allowed to warm to rt and stirring was continued for 16 h. The reaction 

10 was quenched with saturated aqueous sodium thiosulfate (300 mL) and extracted with 
ethyl acetate (3x200 mL). The combined organic extracts were washed with 1 M 
hydrochloric acid and brine, dried over anhydrous magnesium sulfate, and concentrated in 
vacuo. Flash chromatography of the residue over silica gel using 20% ethyl 
acetate/hexane gave 3.80 g (64%) of the Example 9. The product had: NMR (300 

15 MHz, acetone-Dfi) d 7.22 (t, 1 H), 7.01 (m, 2 H), 6.82-6.88 (m, 1 H), 4.56 (s, 2 H), 3.83 (d, 
2 H), 1.16-129 (m, 1 H), 0.52-0.62 (m, 2 H), 0.31-0.41 (m, 2 PI). 
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Example 10 

l-(Hvdroxvmetfavn>3"fcvclopropvlmethoxv)beiizene 




Sodium borohydride (0.75 g, 20 mmol) was added in portions to a stirred solution 
5 of 3-{cyclopropylmeflioxy)benzaldehyde (Lit: Chem. Pliarm. Bull. 1^5, 23, 2878) (3.5g, 
20 mmol) in me&anol (80 mL). The mixture was stirred for 2 h and then quenched with 
water (300 mL). The product was extracted with eth^ acetate (3x150 mL) and then the 
combined organic extracts were dried over magnesium sulfate, filtered, and concentrated 
in vacuo to leave 3.2 g (89%) of crude product This material was used in the next 
10 reaction without further purification or analysis. 

Example 11 

Ethvl S-(<Sgit-butvldimethvlsfloxvVlH-mdole-2-carboxvlate 




Imidazole (2.30 g, 33:2 mmol) and ^ert-butyldimethylsilyl chloride (2.50 g, 16.6 
15 mmol) were added successively to a stirred solution of ethyl 5-hydroxy-lH-indole-2- 
carboxylate (1-70 g, 8.29 mmol) in dichloromethane (100 mL). The reaction was stirred 
for 16 h and tiien diltited with dichloromethane (300 mL). The solution was washed with 
water and brine, dried over anhydrous magnesium sulfate, and concmtrated in vacuo to 
leave 2.65 g (100%) of Example 11. The product had: NMR (300 MHz, acetone-Ds) d 
20 10.73-10.88 (br s, 1 H), 7.39 (d, 1 H), 7.1 1 (d, 1 H), 7.05 (s, 1 H), 6.86 (dd, 1 H), 4.34 (q, 
2 H), 136 (t, 3 H), 1.09 (s, 9 H), 0.20 (s, 6 H). 
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Example 12 

Ethvl 3-Ff4-meflioxvpheiivDmethvllmdole-2-carboY^ate 




To a solution of ethyl l-[(4-methoxypheayl)methyl]mdoIe-2-carboxyiate (Example 



5 38) (950 mg, 3.07 mmol) in dichloromethane (15 mL) was added trifluoroacetic acid (L2 
mL). The resulting pink solution was stirred for 18 h at RT. The reaction was quendied 
with 1.0 N aqueous sodium hydroxide and the organic layer was collected. The aqueous 
layer was extracted with ethyl acetate, and the combined organic layers were dried over 
anhydrous magnesium sulfate, concentrated to an oil, and purified by flash 
10 chromatography on silica in 8:1 hexane: ethyl acetate (v/v) to yield 468 mg (49%) of 
Example 12 of a white soUd. NMR (300 MHz, DMSO-J^) 5 1 1.56 (s, IH), 7.64-7.58 
(m, IH), 7.42-7.38 (m, IH), 7.26-7.14 (m, 3H), 7.02-6.97 (m, IH), 6.80-6.74 (m, 2H), 
4.35 (s, 2H), 4.34 (q, J= 7.1 Hz, 2H), 3.65 (s, 3H), 1.33 (t, J- 7.1 Hz, 3H); TLF Rf = 0.44 
(4:1 Hexane: ethyl acetate (v/v)). 



A solution of i^-bromosuccininude (7.83 g, 44.0 mmol) in N,N' 
dimethylfonnamide (30 mL) was added diopwise (40 min) to a cooled (0 °C) and stirred 
20 solution of ethji 5-(benzyIoxy)-lH-indole-2-carboxylate (10.0 g, 39.2 mmol) in N,N' 
dimethylfonnamide (20 mL). The cold bath was removed and stirring was continued for 
an additional 1.5 h. The reaction was poured over ice water (600 mL) and the resiilting 
precipitate was collected by vacuum filtration. The precipitate was washed with water and 



15 



Example 13 

Ethvl 5"fl>enzvloxvV3-broino-lH-indole-2-carboxvlate 
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dried to give 12.9 g (98%) of crude product Ibis material was used in the nest reaction 
without further purification or analysis. 

Example 14 
lert-Butvl 3->Bromomdole^2-carboxvIate 



5 




Indole-2-caiboxylic acid was converted to 3-bromoindole-2-cafboxylic acid using 
the method described for Example 13. i^^-dimethyifbrmamide di-terr-but>4 acetal (35 
mL) was added dropwise to a stirring mixture of indole-3-bromo-2-carboxyKc add (14.9 
g, 62 mmol) suspended in toluene (100 mL). After the addition was complete^ the 
10 reaction was heated at 90 °C for 8 h. Ibe reaction mixture was then cooled to room 
temperature and washed with cold water (2x100 mL). The organic layer was dried over 
anhydrous magnesium sul&te and concentrated und^ reduced pressure to yield the crude 
tert'hvityl 3-bromoindole-2-carboxylate, assume quantitative yield. The crude product 
was used in the next step witiiiout purification. 

15 The following compounds were prqpared according to the methods of Examples 

13 and 14: 



Ex. 
No. 


Structure 


Yield 
[%] 


MS 

[M+H*] 


Rf 


mp 

m 


15 


H \ 


96 




0.58 

(Hexane 
/ethyl acetate 
2:1) 
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Ex. 
No. 


Strnctare 


Yield 
I%1 


MS 


Rf 


mp 

m 


16 


P 

F 


58 




0.70 

(Hexane 
/ethyl acetate 
2:1) 




17 


Br 

NO2 


100 


312.5 






18 


OTBDMS 

\;J^N OEt 
H 


73 


398 






19 


Br 
H 


87 




0.4 

(Hexane 
/ethyl achate 
8:2) 




20 


u 2^ 


92 


508.1 


0JJ7 










CHexane 
/^yl acetate 
8:2) 
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Ex. 


Stractnre 


Yield 


MS 


Rf 


mp 


No. 




1%1 






m 


21 




89 









Example 22 

EtiivlS-ibeiizvloxvV3-bromo-l->(3-metiioxvbenzvn-lH-md^ 




5 Powdered potassium carbonate (2.79 g, 20.2 mmol) and 3-methoxybenzyi bromide 

(2.03 g, 10.1 mmol) were added successively to a stirred solution of efhyi 5-(benzyloxy)- 
3-bromo-lH-indole-2-caAoxylate, Lit. W096/18393 (3.63 g, 9.70 mmol) in N^N- 
dimethylfonnamide (20 mL). The reaction was stirred for 23 h and then diluted with 
water (250 mL). The product was extracted with ethyl acetate (3x100 mL) and then the 

10 combined organic extracts were washed with brine, dried over anhydrous magnesium 
sulfate, and concentrated in vacuo. Recrystalization of the residue using methanol 
alBForded 4.03 g (84%) of the desired product The product had: NMR (300 MHz, 
CDCI3) 5 7.05-7.91 (m, 9 H), 6.74 (dd, 1 H), 6.53-6.63 (m, 2 H), 5.37 (s, 2 H), 5.12 (s, 2 
H), 4.37 (q, 2 H), 3.71 (s, 3 H), 1.39 (t, 3 H); mass spectroscopy gave MH^ = 494.1 

15 (calc'd exact mass for C26H24BrN04 = 493.09). 
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Example 23 

Ethvl 5-fl>enzvloxvV34>romo-1^4-flnorobe nz Yl)-l^.jndole-2H:arb^ 




A solution of dh3d 5-(baizyIoxy)-3-bromo-lff-iiidole-2-carboxyiate, Ref 
W096/18393 (6.77 g, 20.3 mmol, Ref. 96/18393) in W-dimethylfonnamide (10 + 5 mL 
rinse) was added slowly (10 min) to a cooled (0 ^C) and stirred suspension of sodium 
hydride (0.72 g, 30 mmol) in iV^-dimethylformamide (30 mL). The reaction was stirred 
for 1 h and then 4-fluorobenzylbroinide (3.7 mL, 5.7 g, 30 mmol) was added. The cold 
bath was removed and the mixture was stirred for 18 h. The reaction was quenched by 
pouring over ice water (400 mL) and then the product was extracted with ethyl acetate 
(3x100 mL). The combined organic extracts were washed with brine, dried over 
anhydrous magnesium sulfate and concentrated in vacuo. Flash chromatography of the 
residue over silica gel xising 50% dichloromethane/hexane gave 6.80 g (75%) of the 
desired product containing trace impurities. The product had: NMR (300 MHz, 
CDQa) 5 6.84-7.53 (m, 12 H), 5.72 (s, 2 H), 5.13 (s, 2 H), 4.38 (q, 2 H), 1.40 (t, 3 H). 

Example 24 

Ethvl 5-r2-(5-methvl-2-phenvl-l J-thiazol-4-vnethoxvM-(tetrahvdro-2- 
fttranvlmethvlVliy-indole-2-carboxvlate 




"A 
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A solution of ethyl 5-[2<5-mefliyl-2-phen3d4>fluazol-4-yl)etiK)X^^^ 
caiboxylate 220 (40.7 mg, 0.100 mmol) in J^^iV'-dime&ylformaniide (0.9 mL) was added 
to a stiired mixture of cesium caibonate (325 mg, hOO mmol) and 2- 
(bmmometfayl)tetrahydiofuran (19.8 mg, 0.120 mmol) in WV^dimethylfonnamide (2.4 
5 mL). Tlie reaction was stiired for 16 h and then the mixture was filtered diough a plug 
(500 mg) of silica gel using ethyl acetate to rinse. The filtrate was concentrated in vacuo 
and then reverse phase preparative HPLC chromatography gave 19.8 mg of product 
(retention time = 2.4 min.). This material was taken to the next reaction without fiirther 
purification or analysis. 

10 Example 25 



Sodium hydride (60% dispersion in mineral oil, 2.40 g, 60.0 mmol) was cooled to 
0 ^C, and anhydrous methyl sulfoxide (75.0 mL, 1.06 mol) was added. The mixture was 

15 stirred at 0 *C for 15 minutes before a solution of ethyl 3-fonnyl-lH-indole-2-carboxylate 
(10.9 g, 50.2 mmol. Lit J. Heterocyclic Chem. 1997, 34, 1431.) in 75 mL of methyl 
sulfoxide was added over a 20 minute period. The resulting solution was wanned to room 
temperature and stirred for 1 hour. S-Methoxybenzjdbromide (9.8 mL, 70.0 mmol) was 
added, and the solution was heated at 60 ^'C for 16 hours. The solution was cooled and 

20 poured into water (500 mL). The aqueom solution was extracted with ethyl acetate (3x), 
and the combined organic extracts w^ washed with 1 N hydrochloric add (2x), water, 
and brine. The solution was dried over anhydrous magnesium sulfate and concentrated in 
vacuo. Trituration of the residue with 33% hexane/Et20 provided tihe title compound as a 
solid (13.8 g, 81%). The product had: NMR (300 MHz, aceton^rf^) 5 10.61 (s, 1 H), 



25 8.43 (d, 1 H), 7.61 (d, 1 H), 7.30-7.45 (m, 2 H), 7.19 (dd, 1 H), 6.80 (dd, 1 H), 6.63-6.74 
(m, 2 H), 5.88 (s, 2 H), 4.48 (dq, 2 H), 3.70 (s, 3 H), 1.37 (t, 3 H); mass spectroscopy gave 
MHT 338.1 (calc'd exact mass for C20H19NO4 = 337.13). 



Ethvl 3-formvlrW3-methoxvbenzvn-lH-indole"2^rboxi^ate 
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Example 26 

Eflivl 3-^4-melfaoxvfaeii20vlVl"(3-meflioxvbeiizvIWlH'*md^ 




OMe 



Indole 203 (244 mg, 0.76 mmol) was added to a suspension of sodium hydride (36 



5 mg, 0.91 mmol) in iV^-dimettiylfonnamide (3 mL). After 10 naiiL, sodium iodide (20 
mg, 0.133 mmol) and 3-methoxybenzyl chloride (0. 13 mL, 0.91 mmol) was added and the 
resulting mixture was stirred at rt. for '-15 h. Purification (silica gel chromatography 
25:75 ethyl acetateJiexane) afforded 236 mg (70%) of Example 26. Rf = 0.33 (75/25 
hexane/ethyl acetate); LRMS (+esi) obs'd: 444.1; calc'd 443.17. 

10 Example 27 

terr-Butvl3-f4"MethoxyphenvR-l"tf3-(trifluoromethvftphen^ 

carboxvlate 



15 (Bxample 105, 75 mg, 0.23 mmol) in tetrahydrofuran (0.4 mL) was added potassium tert- 
butoxide (1 M in tetrahydrofuran, 0.4 mL) in one aliquot. After 10 minutes chlon>[3- 
(trifluoromethyl)phenyl]sulfone (113 mg, 0.46 nnnol) was added. The reaction mixture 
wajs stirred at room tempa:ature overnight The resulting mixture was diluted with ediyl 
acetate (4 mL) and quenched with water (2 mL). The organic phase was ^tracted wi& 

20 ethyl acetate (3 x 4mL). The combined organic layers were dried over anhydrous 



V 



o 




To a stirring solution of ferf-butyl-3-(4-mefhoxyphenyl)indole-2-carboxylate 
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magaesium sul&te and concentrated under reduced pressure* The cmde product was 
filtered trough a plug of silica gel (30% ethyl acetate/h«ane) to provide ^-butyl 3-(4- 
mefiiox5^heayl)-l-{[3-(trifluoromethyl)phen5d]sulfonyl}i^^ (45 mg, 

37%), which was used in the next step without further purification. 

5 The following compounds wm prepared according to the mediods of Examples 

22 - 27: 



Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[%I 


CM+H*] 




rcj 


28 




50 








29 




44 








30 




27 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




1%1 






m 


36 


Br 

r jTV-COst-Bu 
OMe 


98 


360.0 


0.59 

(Hexane/ 
eliiyl 

acetate 7:1) 




37 


CF3 


96 


482.1 


0.38 

(Hexane/ 
ethyl 

acetate 3:1) 




38 


OH. 


58 


562.2 


0.72 

(Hexane/ 
ethyl 

acetate 4:1) 




40 


CHO 

rrv-f 


80 


376.1 


0.31 

(Hexane/ 












ethyl 










acetate 2:1) 




41 


CHO 

£^°~0 


crude 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[%] 






m 


42 




77 




0.56 

(Hexane/ 
ethyl 

acetate 4:1) 




43 




76 


598.2 


0.48 

(Hexane/ 
ethyl 

acetate 4:1) 




44 




64 




0.39 

(Hexane/ 
ethyl 

acetate 4:1) 




45 


OBn 


100 
exude 








46 


4 


100 
crude 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




{%! 








47 




51 


428 






48 


Br 


78 


421 






49 




58 


433 






50 


OTBDMS 
\i^^^N OEt 


40 




0.65 

(Hexane/ 
ethjl 

acetate 3:1) 




51 




100 
erode 
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Ex. 
No. 


Structure 


Yield 
1%1 


MS 

[M+Br*i 


Rf 


mp 


52 


\ 


32 








53 




55 




0.53 

(Hexane/ 
eth)d 

acetate 4:1) 




54 


\^^^^N OEt 


72 


416.4 


0.58 

(Hexane/ 
ethyl 

acetate 9:1) 




55 




34 


432.4 


0.60 

(Hexane/ 

ethyl 

acetate 4:1) 




56 




90 


454.3 


0.75 

(Hexane/ 
ethyl 

acetate 7:3) 
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Ex. 


Stnictare 


Yidd 


MS 


Rf 


mp 


No. 






m 


(M+H*l 




m 


57 


( 


O 


88 




0.55 

(Hexane/ 
ethyl 

achate 4:1) 




58 




^ ^ °-\ 


87 








59 






71 


































60 






40 








227 




75 


598.2 
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Ex. 
No. 


Stracture 


Yield 
[%J 


MS 

pvi+H*3 


Rf 


mp 

m 


228 


>4u 


27 

crude 









Example 61 

EthYlS-^enzvloxvV344-(cvdopropvlmethoxv)phenvl]-l-(3-methoxvben 

indole-2-carbQxvlate 




Example 5 (2.30 g, 12.0 mmol) and 2 M aqueous sodium carbonate (20 mL) were 
added to a stirred solution of eth)d 5-(ben2yloxy)-3-bromo-l-(3-methoxybenzyl)-lH- 
indoIe-2-carboxylate (4.03 g, 8.15 mmol) in EtOH (30 mL) and toluene (30 mL). Argon 
was bubbled through the mixture for 15 min and then 

10 tetrakis(triphenylphosphine)palladium(0) (1.15 g, 1.00 mmol) was added. The reaction 
was heated (85 °C) for 16 h and then cooled. The mixture was diluted with 1 M 
hydrochloric add (200 mL) and then extracted with ethyl acetate (3x100 mL). The 
combined organic extracts were washed with water and brine, dried over anhydrous 
magnesium sulfate, and concentrated in vacuo. Flash chromatography of the residue over 

15 silica gel using 60% dichloromethane/hexane gave 3.41 g (75%) of Example 61, The 
product had: NMR (300 MHz, CDCI3) 5 6.95-7.48 (m, 13 H), 6.65-6.77 (m, 3 H), 5.76 
(m, 2 H), 5.01 (s, 2 H), 4.13 (q, 2 H), 3.90 (d, 2 H), 3.74 (s, 3 H), 1.30-1.41 (s, 1 H), 1.05 
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(t, 3 H), 0.65-0.75 (m, 2 H), 0.38-0.45 (m, 2 H); mass spectroscopy gave MH* = 562.2 
(calc'd exact mass for C36H35NO5 = 561.25). 

Example 62 

Ethvl 3^enzofliiozoleVl-^3-triflttorometfavll)enzi^m 



5 




A mixture of Example 33 (300 mg, 0.70 mmol), benzothiophene-2-boromc add 
(195 mg, 1.1 mmol), 2N NaaCOa (0.7 mL) and AW^iimethylformamide (7 mL) was 
flushed with argon. Pd(OAc)2 (16 mg, 0.07 mmol) and P(o-tolyl)3 (43 mg, 0.14 mmol) 
were added and the mixture was heated at lOO^'C for --15 h. The trdxture was cooled and 
10 filtered through a short column of silica gel and sodium bicarbonate (elution with ethyl 
acetate). The filtrate was concentrated and the remaining oil was purified by flash 
chromatography (silica gel, 7:1 hexanerethyl acetate) to afford 178 mg (53%) of Example 
62 as a white solid Rf = 0.51 (7/1 hexane/ethyl acetate); LRMS (+esi) obs'd: 480.0; 
calc'd 479.1. 

15 Example 63 

Efhvl 3-(2-fdivD-l-(3-triflttoromethvIbenzvIVmdole-^ 




A mixture of Example 33 (300 mg, 0.70 mmol), 2-(tribut>istaimyl)fiiran (0.22 mL, 
0.7 mmol), lithium chloride (30 mg, 0.7 mmol) and iV^iV^dimetfaylformamide (7 mL) was 

70 



wo 02/30895 



PCT/USOl/42644 



flushed with argon. Tetrakis(tripheaylphosphine) palladium (80 mg, 0.07 mmol) was 
added and the mixture was heated at 100°C for ~15 h. The mixture was cooled and 
filtered through a short column of silica gel (elution with ethyl acetate). The filtrate was 
washed with water and brine, concoitrated and the remaining oil was purified by flash 
5 chromatography (silica gel, 7:1 he?cane:ethyl acetate) to afford 160 mg (55%) of Example 
63 as a white solid. Rf = 0.45 (7/1 hexane/ethyi acetate); LRMS (+esi) obs'd: 414.1; 
calc*d413.L 

Ethvi3-f2-Dhenvlethvn^l-(3-trifluoromethvlbenzvlVlH-ind^ 



A suspension/solution of Example 33 (500 mg» 1.17 mmol), phenyl acetylene (600 
mg, 5.86mmolX triefhyl amine (5.5 mL) in dry J\^,^-dimethyiformamide (12 mL) was 
flushed with argon. Copper iodide (73 mg, 0.38 nunol) and Pd(dppf)2Cl2- 
dichlorometfaane (96 mg^ 0.12 mmol) was added and again the system was flushed with 

15 At. The mixture was then heated at 79°C for 70 min. The suspension was filtered 
through Celite® (elution wifli ether) and the filtrate was washed water (3x 20 mL) and 
brine (20 mL). The ether layer was again filtered through silica to remove precipitates 
(elution with e&er). The filtntte was concmtrated and the remaining oil was purified by 
radial chromatography (4 mm silica gel plate, 95/5 hexane/etiiyl acetate) to afford 23 mg 

20 (4%) of ExaD:q)le 64 as a brown solid. Rf = 0.23 (95/5 hexane/efhyl acetate). 




10 



CFa 
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Example 65 

Etfavl7-^4-tert-bntvlphmidV>5H413Tdioxolor4.SI-fmdol^ 




To a dry 100 mL round bottom flask and stir bar, purged with argon gas, was 
5 charged with 0. 14g of Pd2(dba)3 and 0.14g trifurylphosphine followed by addition of 5 ml 
of toluene. The contents w^e stirred until homogeneous at which time a of ethyl 7-bromo- 
5H-[l,3]dioxolo[4,5-f|-indole-6-carbox^ate (Example 19, 1.92 g, 6.13 mmol) in toluene 
(5 mL) was added to the catalyst solution via cannula. After {^proximately 10-15 minutes 
of stirring a 10 mL efhanol solution of 4-tert-butyl-phen^ boronic add (1.64g, 9.2 nraiol) 

10 to a stirring solution via cannula. This was followed by addition of 1 5mL of 2M sodium 
carbonate dropwise to die pot The contents were heated to reflux overnight. The reaction 
was then quenched wifli 3 N hydrochloric add and extracted with 3 times with 30 mL of 
ethyl acetate. The organic layer was then dried over anhydrous sodium sul&te and then 
concentrated in vacuo. The crude material was purified via column chromatography ^ 

15 yielding 1.24 g (55%) of a white solid (Rf- 0.38 20% ethyl acetate/hexane). The product 
had: *H NMR (300 MHz, acetone-D6) 7.46 Hz (d, 1 H), 7.02 Hz (d, IH) 6.97 Hz (d, 2H), 
6.87 Hz (d, 2H), 5.99 Hz ( d, 2H), 4.18 Hz (q, 2H), 1.35 Hz (s, 9H), 1.32 Hz (t, 3H). 
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Example 66 

Eflivl 3"f4-(cvdopro pY*iwftti*<i TV>phenvll"5-jivdroxv-l 
0"methoxvbmzvn-lH-mdole^2-carboxvlate 




5 l-Bromo-4-cycloprop)toieflioxy)bai2eiie (2.30 g, 12,0 nunol) and 2 M aqueous 

sodium carbonate (20 mL) were added to a stirred solution of ethyl 5-(TBDMSO)-3- 
bromo-l-(3-methoxybenzyl)-lH-indole-2-caiboxylate (Example 58, 4.03 g, 8.15 mmol) in 
edianol (30 mL) and toluene (30 mL). Argon was bubbled through the mixture for IS min 
and then tetra]ds(tripheQyIphosphine)palladium(0) (1.15 g, 1.00 mmol) was added. The 

10 reaction was stirred with heating (85 °C) for 16 h and then cooled. The mixture was 
diluted with 1 M hydrochloric add (200 mL) and then extracted with ethyl acetate (3x100 
mL). The combined organic extracts were washed with water and brine, dried over 
anhydrous magnesium sulfate, and concentrated in vacuo. The residue was dissolved in 
tetrahydrofuran (100 mL) and tetrabutylarmnonium fluoride (1.0 M in tetrahydrofuran, 20 

15 mL, 20 mmol) was added. The reaction was stirred for 1 h and then diluted with ethyl 
acetate (300 mL). The solution was washed with water and brine, dried over anhydrous 
magnesixrai sulfate, and concentrated in vacuo. Flash chromatography of the residue over 
silica gel using 20% ethyl acetateAiexane afforded 1.10 g (65%) of the desired product. 
The product had: NMR (300 MHz, acetone-De) 5 7.85 (s, 1 H), 7.28-7.37 (m, 3 H), 

20 7.12 (dd, 1 H), 6.84-7.00 (m, 4 H), 6.61-6.74 (m, 3 H), 5.73 (s, 2 H), 4.09 (q, 2 H), 3.86 
(d, 2 H), 3.67 (s, 3 H), 1.20-1.32 (m, 1 H), 0.84 (t, 3 H), 0.52-0.63 (m, 2 H), 0.31-0.41 (m, 
2H). 

The following compounds were prepared according to the mefliods of Example 61 

-66: 

25 
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Ex. No. 


Structure 


Yidd 
I%1 


MS 


Rf 


mp 

m 


67 




33 


484.3 






68 




86 


548.2 


0.82 

(Hexane/ 
achate 2:1) 




69 


F 


68 


428.2 


0.8 

(Hexane/ 
ethyl 

acetate 2:1) 




70 


H ^ 


68 


428.2 


0.80 

(Hexane/ 
ethyl 

ac^e2:l) 




71 




66 




0.62 

OHexane/ 
etbyl 

acetate 2:1) 
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Ex. No. 


Stractore 


Yield 

[%1 


MS 

[M+H*I 


Rf 


mp 

m 


72 




55 








73 


F 


73 




0.71 

(Eiexane/ 
acetate 2:1) 




74 


OCF3 


43 








75 




50 


464 






76 




56 


426 
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Ex. No. 


Structure 


Yield 
1%1 


MS 


Rf 


mp 

m 


77 




71 


496 






78 




67 


458 






79 




25 




0.53 

(Hexane/ 
ediyl 

acetate 7:1) 




80 




62 


472.2 


0.3 

(Hexane/ 
ethjd 

acetate 7:1) 




81 


CF3 


crude 


450.1 


0.26 

(Hexaae/ 

ethyl 

acetate 

95:5) 
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Ex. No. 


Sfractnre 


Yidd 
[%] 


MS 

[M+H*l 


Rf 


mp 

m 


82 




88 


4522 


0.49 

Qiexane/ 

^ier8:2) 




83 




61 


483.1 


OJl 

(Hexane/ 
ethyl 

acetate 1:1) 




84 




crude 


440.2 


0.45 

(Hexane^ 
etbyl 

acetate 9:1) 




85 




67 


478.1 


0.32 

(Hexme/ 
ethyl 

acetate 4:1) 




86 




45 




0.24 

(Hexane/ 
ethyl 

acetate 4:1) 
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Ex. No. 


Structure 


Yield 
[%] 


MS 

[M+H*] 


Rf 


mp 
[•C] 


87 




74 








88 




68 








89 




80 








90 




100 




0.56 
ethyl 

ac^e4:l) 




91 




100 




0.71 

(Hexane/ 

efliyl 

acetate 

4:1) 
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Ex. No. 


Stractnre 


Yield 
[%1 


MS 


Rf 


mp 

m 


92 


^^tI OB 


57 


468 


0.50 

(Hexane/ 
acetate 3:1) 




93 




62 




0.50 

(Hexane/ 
ethyl 

acetate 2:1) 




94 


pa 

"Sex 


75 


463 






95 




79 








96 




100 


461 
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Ex. No. 


Strnctiire 


Yield 
I%J 


MS 


Rf 


mp 


97 


p 

^v^S^^N OB 
H 


73 


294 

GC-MS 






98 




64 








99 




50 








100 




27 


512.7 


0.7 

(Hexaoe/ 
ethyl 

acetate 4:1) 




101 




69 


522.8 
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Ex. No. 


Stractnire 


Yield 
[%1 


MS 


Rf 


mp 

m 


102 




74 


560.1 


036 

(Hexane/ 
diicyl 

acetate 6:1) 




121 


OH 


77 


402 






225 




77 








226 




72 








103 




86 


492 







81 



wo 02/30895 



PCT/USOl/42644 



Ex. No. 


Structure 


Yield 

{%] 


MS 


Rf 


mp 

m 


105 




53 
























































224 




93 




0.50 

acetate 4:1) 





Example 106 

2-ferr'BatoxYcarbonvD l-f3>ftriflttoromethvRbeii2svll''indole-3>vl boronic add 

CF3 

5 A solution of butyllitfaium in hexane (7.10 mL, 1.6 M) was added to a -78°C 

solution of Example 35 (4,95 gm, 10.9 mmol) in tetrahydrofiiran (30 mL). After 5 min., 
tiimethyl borate (3.72 mL, 32.7 mmol) was added and the mixture was allowed to warm to 
rt over 2 k 2N hydrochloric acid (30 mL) was added and the mixture was vigorously 
stirred for 30 min. £th>d acetate was added and the layers were separated. The organic 
10 layer was dried and concentrated. Trituration of the remaining oil with ether followed by 
drying under reduced pressure afforded 2.3 g (50%) of Example 106 as a white solid. Rf 
= 0.29 (4/1 h«ane^ethyl acetate). 

The following compounds were prepared according to the methods of Example 

106: 
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Ex. 


Stracture 


Yield 


MS 


Rf 


xnp 


No. 




1%1 


[M+H*l 




m 


108 


B(0H)2 

OMe 


44 




(HexanG/ eth^ 
acetate 4:1) 





Example 109 
feyt-Bntvl 3-f5-broino-l J>thiazol-2-vlV-l-f3- 
(trifluoromethvDben2vl]--indole"2>carboxvlate 




To a solution of Example 106 (150 mg, 036 mmol) and Example 4 (68 mg, 0.28 
mmol) in toluene (0.7 mL) and ethanol (0.7 mL) was added aq. Na2C03 (0.36 mL, 2N). 
The reaction vessel was flushed with Ar for 10 min. Tetrakis(tripheaylphosphine)- 
palladium (34 mg, 0.029 mmol) was added and the mixture was heated at 85**C until the 
disappearance of the boronic add. The mixture was cooled and filt^ed. The filtrate was 
concentrated and the remaining oil was purified by flash chromatography (silica gel, 7:1 
hexane:ethyl acetate) to afford 100 mg (66%) of Example 109 as a yellow solid. Rf = 
0.61 (7/1 hexane^ethyl acetate); LRMS (+esi) obs'd: 536.8; calc'd 536.0. 

The following compounds were prepared according to the method of Example 

109: 
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Ex. 
No. 


Structure 


Yidd 
[%1 


MS 


Rf 


mp 


110 


/'=s!r''\^C02t-Bu 

OMe 


43 


498.9 


0.72 

^riexaiic/ etuyi 
acetate 4:1) 





Example 111 
tert-Bntvl 3-(5-acetvl-13-thia2ol-2-vlM43- 
(triflttoromethvftbenzvn-mdole-2-carboxvlate 



5 




A mixture of Example 108 (300 mg, 0.56 mmol), Pd(PPli3)4 (70 mg, 0.06 mmol) 
and lithium chloride (80 mg, 1.68 uunol) in tetrahydtofiiran (2 mL) and toluene (2 mL) 
was flushed with argon. 1-Ethoxyvinyl tri*R-butylstannane (224 mg, 0.62 nmiol) was 
added and the mixture was heated at 90 °C for 4 h. A second portion of stannane (107 mg, 

10 0.30 mmol) was added and heating was continued for 1 h. The mixture was cooled to rt, 
and 10% hydrochloric acid (2 mL) was added. The mixture was stirred for 1 h. The 
mixture was washed with water, dried and concentrated. The oil thus obtained was 
purified by flash chromatography (silica gel, 5:1 hexane:ethyl acetate) to afford 280 mg of 
shghtly impure Example 111 which was used without further purification. LRMS (+esi) 

15 obs'd: 500.9; calc'd 500.1. 

The following compounds were prepared according to the method of Example 

111: 

84 



wo 02/30895 PCT/ySOl/42644 



Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[%1 


[M+H*l 




m 


lllA 




exude 


463.0 


032 

acetate 5:1) 





Example 112 
tert-Bntvl 3-(5-cvclopropvH3-fliiazol-2-vM 
-(3-metfaoxvbenzvlVmdoie-2-carboxvlate 



5 




Cyclopropyl boronic acid: A solution of r-fautyllithium in hexane (17.0 mL, 25.4 
nmol) was added to a -78°C solution of cyclopropyl bromide (1.51 gm, 12.4 mmol) in 
dry tetrahydrofuran (20 mL). After stirring for 15 min., trimethoxy borate (1.23 gm, 1 1.8 
mmol) was added and the resulting mixture was warmed to rt. over Ih. 2N HCl (15 mL) 
10 was added and the aq. phase was extracted with ethyl acetate. The extracts were dried 
over anhydrous sodium sulfate and concentrated to give the cyclopropyl boronic which 
was used in the coupling step without further purification. 

A mixture of cyclopropyl boronic add (75 mg, 0.84 mmol). Example 110 (200 
mg, 0.42 mmol), Na2C03 (2N, 0.9 mL), and jy;jV^dimethylfonnaniide (3.5 mL) was 
15 flushed witii argon. Palladium(II) acetate (18 mg, 0.08 mmol) and P(o-tolyl)3 (50 mg, 
0.16 mmol) were added and the mixture was heated at lOO^C for 1 h. The mixture was 
cooled, diluted with ediyl acetate, and washed with water. The organic layer was dried 



85 



wo 02/30895 



PCT/USOl/42644 



ov^ anhydrous sodium sul&te and concentrated. Purification of ttxe remaining oil by 
flash duomatogr^hy gave slightly impure Example 112 whidi was used without fiuth^ 
purification. LRMS (+esi) obs'd: 46L0; calc'd 460^. 



5 Ethvi 3"f4^thorvDhenvD-l-rt-fluorobenzvlWS-hvdroJY-1 ^-ii«inle-2-^arboivlate 



A solution of ethyl 5-(ben2yloxy)-3-(4-ethoxyphenyl)-l-(4-fluorobenzyl)-ljfir- 
indole-2-carboxylate (Example 69, 4.7 g, 9.0 mmol) in ethyl acetate (15 mL) was added to 
a suspension of 10% palladium on charcoal (2.0 g) in ethyl acetate (10 mL). The mixture 
10 was placed under an atmosphere of hydrogen (1 atm) and stirred for 16 h. The reaction 
was filtered through a pad of CeUte using ethyl acetate to rinse. Evaporation of the filtrate 
left 3.5 g (90%) of the desired product. The product had: NMR (300 MHz, acetone- 
D6) 6 7.98 (s, 1 H), 6.89-7.42 (m, 11 H), 5.81 (s, 2 H), 4.03-4.19 (m, 4 H), 1.41 (t, 3 H), 
1.04 (t, 3 H). 

15 Example 114 

Ethyl l-f(3-hvdroxvphenvDmetfayII"3-(4-methoxvphenvDindole-2-carboxvlate 



Example 113 



HO. 
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10 



To a Parr shako: bottle purged with Argon was added palladhnn on carbon 
(Degussa type) (500 mg), ethyl acetate (10 mL), ediyl 3-(4-methoxypheayI)-l-{[3- 
(pheayImethoxy)phen5d3niethyl}mdoIe-2-carboxylate (Example 45, 5 g crude material, 
7.0 mmol, in 120 mL methanol and 40 mL ethjd acetate). Hie mixture was hydrograated 
at 55 psi for 48 h. The mixture was then jfiltered throng Celite and the filtrate was 
concentrated in vacuo. The residue was purified with silica gel flash diromatography 
using hexane/ethjd acetate (3/1 to 2/1) to give ethyl l-[(3-hydroxyphenyl)mefliyl]-3-(4- 
methoxyphenyl)indole-2-caiboxylate as a ligjit yellow oil (2.5 g, 89%): MS (M*) calcd for 
C25H23NO4 401.1, found 401.0; NMR {CDCI3) 5 7.60 (dd, 7= 8.1 Hz, IH), 7.30-7.45 
(m, 4H), 7.13-7.21 (m, 2H), 6.98 (d, 7= 8.1 Hz, 2H), 6.64-6.78 (m, 2H), 6.52 (s, IH), 5.77 
(s, 2H), 4.14 (q, 7= 7.0 Hz, 2H), 1 .04 (t, J= 7.0 Hz, 3H). 



The following compounds were prepared according to the method of Example 



114: 



Ex. 
No. 


Stnicture 


Yield 
[%I 


MS 

(M+H*! 


Rf 


mp 

m 


115 




93 


458.2 


0.67 

(Hexaae/ethyl 
acetate 2:1) 




116 




97 


432.1 


0.35 

(Hexane/^yl 
acetate 2:1) 
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Ex. 


Structure 


Yidd 


MS 


Rf 


mp 


No. 




(•/•I 






m 


117 




92 


470.1 


0.41 

(Hexane/emyi 
acetate 2:1) 




118 




100 


417.2 


022 

(Hexane/ethyi 
acetate 2:1) 








56 








119 


OH 










120 




63 








122 




86 
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Ex. 


Strnctiure 


Yield 


MS 


Rf 


mp 


No. 




[%] 


|M+H*] 




m 


123 




96 




0.19 












(Hexanc/ethyl 












acetate 4:1) 

















Example 124 

Ethyl 3-f3--(cvcIopropvlmeflioxv)Dhenvll-l-(3-methoxvbeii2YlV5-(f(trifluoromet^^^ 
sulfoiivI] «igY}"^ ^-i ndoie-2-carboxvlate 




Triflic anhydride (0.84 mLy 1.4 5.0 nunol) and dimetfaylaminopyiidine (25 mg, 
0.20 mmol) were added to a cooled (0 ^C) and stiired solution of ethyl 3-[3- 
(cyclopropylmethoxy)phen^]-5-hydroxy-l-(3-methoxybenzyl)-l//'-in^^^ 
(Example 66, 1.00 g, 2.12 mmol) in dichloiomethane (10 mL) and pyridine (2 mL). The 

10 reaction was warmed to rt and then stirred an additional 2 h. The solution was diluted 
with ethyl acetate (100 mL), washed with water and brine, dried over anhydrous 
magnesium sulfate, and concentrated in vacuo. Flask chromatography of the residue over 
silica gel using 15% ethyl acetate/hexane afforded 1.14 g (89%) of desired product. The 
product had: NMR (300 MHz, acetone-De) 5 7.73 (d, 1 H), 7.54 (d, 1 H), 7.35-7.42 

15 (m, 3 H), 7.20 (dd, 1 H), 7.00-7.07 (m, 2 H), 6.68-6.83 (m, 3 H), 5.88 (s, 2 H), 4.16 (q, 2 
H), 3.91 (d, 2 H), 3.72 (s, 3 H), 1.25-1.35 (m, 1 H), 10.5 (t, 3 H), 0.55-0.65 (m, 2 H), 0.32- 
0.42 (m, 2 H); mass spectroscopy gave = 603.1 (exact mass calc'd for C2oH28F3N07S 
= 603.15). 
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The following compounds were prepared according to the m^hod of Example 

124: 



Ex. 
No. 


Structure 


Yidd 
[%J 


MS 


Rf 


IE 


125 




96 








126 




52 








127 


OTf 


48 


533.9 
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Example 128 

Ethvl3-(4-teit-butvlpheiivl)-S-(2-cvclop€nten-l-vIVl- 
(3-methoYvbeiiz\iVlg-indole--2H!arboxvlate 




5 Cyclopentene (0.44 mL, 341 mg, 5.0 mmol), palladium acetate (22 mg, 0.10 

mmol), tetrabutylammoBium bromide (322 mg, 1 .0 mmol) and potassium acetate (295 mg, 
1.0 mmol) were added to a stirred solution of ethyl 3-(4-/e7t-butylphenyl)-l-(3- 
metiioxybenzyl)-5- {[(trifluoromethyl)sulfonyl]oxy}-lfl^indoIe-2-carboxyIate (Example 
125, 570 mg, 1.0 mmol) in iVM^V-dimethylformainide (5 mL). The reaction was stirred for 

10 48 h and then diluted with eth>4 acetate (100 mL). The solution was washed with brine, 
dried over anhydrous magnesiimi sulfate, and concentrated in vacuo. Flash 
chromatography of the residue over silica gel using 6:1 ethyl acetate/hexane gave 230 mg, 
(45%) of the desired product The product had: NMR (300 MHz, acetone-D6) 6 7.49- 
7.56 (m, 3 H), 7.37-7.43 (m, 3 H), 7.17-7.23 (m, 2 H), 6.68-6.92 (m, 3 H), 4.09 (q, 3 H), 

15 3.92-4.01 (m, 1 H), 3.75 (s, 3 H), 231-2.50 (m, 3 H), L62-1J7 (m, 1 H), 1.39 (s, 9 H), 
0.98 (t, 3 H). 

Example 129 
Etfavl3-f4nrgyt-b utvlphenvIWl-Q>methoxvbenzvlV5^ 
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Lithium diloride (297 mg, 7.0 mmol) and tributslvinyl tin (0.43 mL, 467 mg, l.S 
mmol) added to a stiiied solution of ddxyl 3-(4-tert-but^pheayl)-l-(3- 

methoxybenz;^)-S-{[(trifluonimeihyl)sulfon^]^^ (Example 
125, 570 mg, 0.995 mmol) in tetiahydiofuran (10 mL). Argon was bubbled thiough the 
5 mixture for 10 min and then tetrakis(tnphen^phospine)palladium (115 mg, 0.10 mmol) 
was added. The reaction was heated (67 for 18 h and tiien cooled to it The mixtore 
was diluted with ethyl acetate (100 mL) and then washed successively with water, 10% 
aqueous ammonium hydroxide, water and brine. The organic solution was dried over 
anhydrous magnesium sut&te and concentrated in vacuo. Flash chromatography of the 
10 residue over sihca gel using 10% ethyl acetate/hexane gave 334 mg (72%) of the desired 
product The product had: NMR (300 MHz, CDCI3) 5 7.14-7.58 (m, 8 H), 6.64-6.82 
(m, 4 H), 5.77 (s, 2 H), 5.65 (dd, 1 H), 5.13 (dd, 1 H), 4.10 (q, 2 H), 3.73 (s, 3 H), 1.40 (s, 
9 H), 0.95 (t, 3 H); mass spectroscopy gave MH^ = 468.2 (calc'd exact mass for 
C31H33NO3 =467.25). 

15 Ihe following compounds were prq>ared according to the method of Examples 

128-129: 



Ex. 
No. 


Structure 


Yldd 
[%1 


MS 

[M+H*] 


Rf 


mp 

m 


130 




3 


482.1 


0.48 

(Hexane/etfayl 
acetate 4:1) 




131 


F 


69 




0.41 

(Rexme/efbyl 
acetate 5:1) 
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Ex. 


Structure 


Yidd 


MS 


Rf 


mp 


No. 




[•/•I 


(M+H*l 




[•CJ 


132 




82 


496.2 







Example 133 
Ethvl 3-(4>i;gr^bntvlDheiivIV5-(2>hvdroxvetfavl>-l- 
G-metfaoxvbeBgvIV-lJr-ipdole-'2-carboxviate 



5 




Acetic add (63 (iL, 66 mg, 1.1 mmol) was added slowly to a cooled (0 ^C) and 
stirred slurty of sodium borohydride (41.6 m& 1.10 mmol) in tetrahydrofuian (2 mL). 
The mixture was stirred for 1 h and then a solution of ediyl 3-<4-tert-butylphenyl)-l-(3- 
methox}rbeQzyl)-5-vinyl-l/r-indole-2-carfoox)4ate (Example 129, 430 mg, 0.920 mmol) in 

10 tetrahydrofiiran (5 + 2 mL rinse) was added. The reaction was stirred overnight and then 
cooled (0 °C). The reaction was quenched by successive addition of EtOH (6 mL), 6 M 
aqueous sodium acc^e (5 mL) and 27% aqueous hydrogen peroxide (5 mL). The 
mixture was heated (50 ®C) for 1 h and then cooled. The reaction was diluted with water 
(100 mL) and then extracted with ethjl acetate (3x50 mL). The combined organic 

15 extracts were washed with brine, dried over anhydrous magnesium sulfate, and 
concentrated in vacuo. Flash chromatography of the residue over silica gel using 30% 
ethyl acetate/hexane afforded 325 mg (75%) of desired product The product had: 
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NMR (300 MHz, GDQs) 5 7^7.48 (m, 6 H), 7.15-7^ (m, 2 H), 6.75 (d4 1 H), 6.64- 
6.72 (m, 2 H), 7.76(s, 2 H), 4.08 (q, 2 H), 3.78-4.00 (m, 3 H), 3.73 (s, 3 H), 2.91 (t, 2 H), 
1.39(s,9H),0.95(t,3H). 



The following compoiinds were prepared according to the mettiod of Example 133 



Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[%1 






m 


134 


F 


56 


462.2 







(r3-r4--(CvcloDroDvlmethorvtohenvIT-2-(ethoxvcart>onvlVl 
f3^meliiojvbeiizvD-ljy-mdol-5-vl]oxv)acetic acid 




10 Formic add (1 mL) was added to a stirred solution of ethyl 5-(2-/err-butoxy-2- 

oxoethoxy)-3-[4-(cyclopropylmethoxy)phenyl]- 1 -(3-methoxybenzyl)- 1 H-iiidole-2-catb- 
oxyiate (Example 150, 20 mg» 0.035 mmol) in dichloiomethane (1 mL). The reaction was 
stirred for 1 h and then concoitrated in vacuo. Flash chromatography of the residue over 
silica gd using (1:1 ethyl acetate/hexane) gave 10 mg (53% of the desired product The 

15 product had: NMR (300 MHz, CD^OD) 5 7.30-7.48 (m, 3 H), 6.92-7.19 (m, 4 H), 6,77 
(dd, 1 H), 6.54-6.68 (m, 3 H), 5,79 (s, 2 H), 4.61 (s, 2 H), 4.13 (q, 2 H), 3.95 (d, 2 H), 3.74 
(s, 3 H), 1.29-1.41 (m, 1 H), 1.25 (t, 3 H), 0.61-0.71 (m, 2 H), 0.39-0.49 (m, 2 H); mass 
spectroscopy gave MH+ of 530.2 (calc*d exact mass for C31H31NO7 = 52921). 
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Example 136 

Ethvl 3-f3-(cvdopropvlmethoxv^phenvll-l-f3-methoxvbeii2vD-5- 
(2-oMethoxv>>lg-iadolfr-2-carboxvlate 




5 Sodium periodate (812 mg, 3.80 mmol) and osmium tetroxide (2.5 wt% solution in 

rerr-butanol, 1.2 mL, 0*10 mmol) were added to a stiired solution of ethjd 3-[4- 
(cyclopropyl-methoxy)phenyl]-l-(3metiioxy-benzyi)-5-aU)doxy-lir-in^ 
(Example 149, 640 mg, 1.25 mmol) in tetrahydrofuran (15 mL) and water (1.5 mL). The 
reaction was stirred for 16 h and then diluted witii water (100 mL). The product was 
10 extracted with ethyl acetate (3x50 mL) and then the combined organic extracts were 
washed with water, dried over anhydrous magnesium sulfate, and concentrated in vacuo. 
Flash chromatography of the residue over silica gel using 8:1 hexane/ethyl acetate gave 
395 mg (62%) of product containing impurities. The material was used in the next 
reaction without fiirth^ purification or analysis. 

15 Example 137 

Ethvl 3"f3-(cvc lftprn pY lni ethoxv>phePvn-5^«hvdjroxvetfaoxvVl" 
f3-methoxvbenzvD"lg-indole-2-carboxvlate 




Sodium borohydride (38 mg, 1.0 mmol) was added to a stirred solution of ethyl 3- 
20 [3-(cyclopropylmefhoxy)phenyl]-l-(3-methoxybmzyl)-5-(2-oxoethoxy)'-l/f-indole-2- 

caiboxyiate (Example 136, 380 mg, 0.74 mmol) in methanol (10 mL). The reaction was 
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Stirred for 2 hand then fhe reaction was qondied with w The ptoduct was 

extracted with eOiyl acetate (3x40 inL) and then tiie combined organic extracts were 
washed with brine, dried over anhydrous magnesium sulfate and concentrated in vacuo to 
leave 363 mg (95%) ofproduct containing some impurities. Ihe material was used in the 



5 next reaction without furih^purificaticHL The product had: ^^HNNfR (300 NfHz,acetone- 
Ds) 8 7.34-7.46 (m, 3 H), 7.16 (dd, 1 H), 6.93-7.02 (m, 4 H), 6.65-6,81 (m, 3 H), 5.78 (s, 2 
H), 3.82-4.23 (m, 9 H), 3.69 (s, 3 H), L24-L34 (m, 1 H), L02 (t, 3 H), 0.60-0.70 (m, 2 H), 
0.34-0.44 (m, 2 H). 



Sodium pmodate (430 mg, 2.0 mmol) and osmium tetroxide (2.5 wt% solution in 
/^^-butanol, 0.50 mL, 0.05 mmol) were added to a stirred solution of ethyl 5-allyl-3-[3- 

15 (cyclopropylmeIhoxy)phenyl]-l-(3-medioxybenzyl)-l^-indole-2-caiboxylate (Example 
132, 385 mg, 0.777 mmol) in tetrahydrofiiran (10 mL) and water (1 mL). The reaction 
was stirred for 18 h and then diluted with water (100 mL). The product was extracted 
with ethyl acetate (3x50 mL) and &en die combined organic extracts were washed with 
water, dried over anhydrous magnesium sul&te, and concentrated in vacuo. Flash 

20 chromatography of the residue over sihca gel using 15% ethyl acetate/hexane gave 183 
mg (47%) of product containing impurities. The material was used in the next reaction 
without fiirflier purification. Mass spectroscopy gave MH^ = 498.1 (exact mass calc*d for 



10 



Example 138 

Eflivl 3-F3-(cvclopropyImethoxvtoheiivn-l-f3-methoxvbenzi^ 
-S-f2"OXoethYl)-1 fl^-faidole»2-carboxvlate 




C3iH3iN05 = 497.22). 
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Example 139 

f3-f3-^Oydopropvlmetfaoxvlphenvll-2'-(etfaoxvcari>onvn-l* 
(3-methoxvbenzvlVlH-mdol-S-vllacetic acid 




5 2-Methyl-2-butene (2 mL), sodium phosphate monobasic (307 mg, 2.6 mmol) and 

sodium perchlorate (307 mg, 3.4 mmol) were added to a stirred solution of ethyl 3-[3- 
(cyclopropylmethoxy)phen54]-l-(3-methoxybenzyl)-5-<2-oxoethyl)-l/f^ 
late (Example 138, 169 mg, 0.34 mmol) in rert-butanol (8 mL) and water (3 mL). The 
reaction was stirred for 24 h and then diluted with ediyl acetate (100 mL). The soliition 

10 was washed with brine, dried over anhydrous magnesium sulfate and concentrated in 
vacuo. Flash chromatography of the residue over silica gel using 60% ethyl 
acetate/hexane afforded 35 mg (20%) of flie product The product had: NMR (300 
MHz, acetone-D6) 5 6.96-7.57 (m, 8 H), 6.58-6.80 (m, 3 H), 5.83 (s, 2 H), 4.11 (q, 2 H), 
3.90 (d, 2 H), 3.70 (s, 3 H), 3.67 (s, 2 H), 1.24-1.40 (m, 1 H), 1.03 (t, 3 H), 0.55-0.65 (m, 2 

15 H), 0.35-0.46 (m, 2 H); mass spectroscopy gave M-H* = 512.5 (calc'd exact mass for 
C3iH3iN06 = 513.22). 

Example 140 

EthvI3-(4-teit-butvIphenvlV5-formvl-l-(3-metfaoxvbenzvlVlH-mdole-2-carbox 




20 Ethyl 3-(4-rerr-butylphenyl)-l-(3-methoxybenzyl)-5-vinyi-lH-indole-2- 

caiboxylate (Example 129, 2.28 g, 4.9 mmol) was dissolved in anhydrous tetrahydrofuran 
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(2S inL), and osmium tebtoxide (2.5 wd^ % solution in 2-mdliyl-2-propanol» 1.5 mL, 
0.15 nunol) was added. Afber ten minutes, the reaction mixture was cooled vnih an ice 
bath. Sodium periodate (2.10 g» 9.8 mmol) was added followed by a minimimi volume of 
water to dissolve die solids. The reaction was allowed to return to room temperature, and 
5 after 30 minutes, the reaction was partitioned between water and diethyl ether. The 
oiganic layer was separated, dried over anhydrous magnesmm sulfate, and concentrated. 
Hie resulting cmde oil was passed thiou^ a pad of silica gel wifii 20% eOiyl 
acetate/hexane. The filtrate was concentrated in vacuo without heat to provide the title 
compound as a brown oil (1.70g, 75%). The product had: NMR (300 MHz, acetone- 
10 d6) 10.01 (s, 1 H), 8.15 (d, 1 H), 7.88 (d, 1 H), 7.75 (d, 1 H), 7.54 (d, 2 H), 7.44 (d, 2 H), 
7.21-7.19 (m, 1 H), 6.81-6.79 (m, 1 H), 6.72-6.69 (m, 2 H), 5.92 (s, 2 H), 4.12 (q, 2 H), 
3.71 (s, 3 H), 1.39 (s, 9 H), 0.78 (t, 3 H). 

Example 141 
Ethvl 3-(4--rgrr-bptvlphenvlV-5-(hvdroxvmetihvlVl- 
15 (3-methoxvbenzvD-lH-indole-2-carfaoxvlate 




Ethyl 3-(4-/ert-butylphenyi)-5-fonnyl-l-(3-methoxybenzyI)-lH-indole-2- 
caiboxylate (Example 140, 700 mg, 1.493 mmol) was dissolved in ethanol (15 mL) and 
cooled to 0 °C. Sodium borohydride (57 mg, 1.50 mmol) was added, and the solution was 

20 stirred for 1 hour. Water (27 fxL, 1.5 mmol) was added, and the mixture was allowed to 
warm to room temperature. The mixture was concentrated via rotary evaporation, and the 
residue was partitioned between ethyl acetate and water. The organic layer was separated, 
washed with biine, dried over anhydrous magnesium sulfate, and concentrated. The 
resulting crude oil was purified by flash chromatography on silica gel eluted with hexane 

25 then 20% ethyl acetate/hexane. The title compound was collected as a foam (530 mg, 
75%). The product had: NMR (300 MHz, acetone^^) 5 7.56-7.55 (m, 1 H), 7.53-7.51 



98 



WO02/3089S 



PCT/USOl/42644 



(m, 1 H), 7.50-7.47 (m, 2 H), 7.41-7.39 (m, 1 H), 131-1 M (m, 2 H), 7.18-7.16 (m, 1 H), 
6.77-6.75 (m, 1 H), 6.68-6.70 (m, 2 H), 5.85 (s, 2 H), 4.65 (d, 2 H), 4.09 (q, 2 H), 4.06- 
4.04 (m, 1 H), 3.70 (s, 3 H), 138 (s, 9 IQ, 0.96 ($, 3 IQ; mass spectroscopy gave MH^ = 
A112 (calc'd exact mass for C^33N04 = 471.24). 

Hie following compounds were prq)ared according to tbe meiliod of Example 

141: 



Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




I%1 


IM+H*1 






142 




97 


448.1 






143 




crude 









Example 144 

Ethvl 3«'f4-fcvclopro pY*"**^*^* >3n^^Ph^vW"5-ethory-l- 
Q-methoxybenzyMg-iiidole-l-carboxvlate 




O 
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lodoediane (468 mg, 3.0 mmol) and powdered potassium caibonate (138 mg, 1.0 
nunol) was added to a solution of ethyi 3-[4-(cyclopiopyhnethoxy)pheQyl]-5-bydioxy-l- 
(3-methoxybenzyl)-lfl^-indole-2-caibox]date (Example 66, 120 mg, 0^ mmol) in DMF 
(SmL). The mixture was heated (SO ^C) for 16 hand then cooled. Tbe resulting mixture 
5 was diluted with ethyl acetate (SO mL), washed wifii water and brine, dried over 
anhydrous magnesium sulfate, and concentrated in vacuo. The residue was purified by 
preparative TLC using 4:1 ethyl ac^ale/hexane as the eluant, to afford S2 mg (42%) of the 
desired product The product had: NMR (300 MHz, acetone-De) 5 7.42 (d, 1 H), 7.37 
(d, 2 H), 7.19 (t, 1 H), 6.92-7.01 (m 4 H), 6.74-6.77 (m, 1 H), 6.64-6.68 (m, 2 H), 5.80 (s, 
10 2 H), 4.13 (q, 2 H), 3.88-3.98 (m, 4 H), 3.69 (s, 3 H), 1.34-1.4S (m, 4 H), 1.04 (t, 3 H), 
0.56-0.66 (m, 2 H), 0.34-0.44 (m, 2 H). 



A solution of ethyl 3-[3-(cyclopropylmethoxy)phenyl]-S-(2-hydroxyethoxy)-l-(3- 
mettioxybenzyl)-l-/r-indole-2-carbox^ate (Exan^le 223, 1 10 mg, 0.23 mmol) was added 
to a cooled (0 °C) and stirred suspension of sodium hydride (12 mg, O.SO mmol) in N,N- 
dimethylformamide (S mL). Hie cold bath was removed and Hic reaction was stirred for 1 

20 h. Etfa}d iodide (80 ^L, 156 mg, 1.0 mmol) was added and the reaction was stirred for an 
addittonal hour. Hie reaction was quenched with methanol (1 mL) and then diluted with 
water (SO mL). The product was extracted with ethyl acetate (3x30 mL) and flxen the 
combined organic extracts were washed with brine, dried over anhydrous magnesium 
sulfete, and concentrated in vacuo. Flash chromatography of the residue over silica gel 

25 using 4:1 hexane/ettiyi acetate gave 62 mg (50%) of product The product had: NMR 
(300 MHz, acetone-D6) 5 7.42 (d, 1 H), 7.29-7.36 (m, 2 H), 7.14 (dd, 1 H), 6.94-7.02 (m, 
4 H), 6.63-6.79 (m, 3 H), 5.78 (s, 2 H), 3.99^.12 (m, 4 H), 3.86 (d, 2 H), 3.64-3.71 (m, 5 



Example 145 

Ethvia-rS-fcvclopropvlmetfaoxvtohcnvIl-S-fZ-ethoxveflioxvV-l' 
f3-metfaoxvbenzvlVlg-indole-2-carboxvlate 



15 
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H), 3.48 (q, 2 H), 1.24-134 (m, 1 H), 1.1 1 (t, 3 H), 0.98 (t, 3 H), 0.54-0.64 (m, 2 H), 0.32- 
0.42 (m, 2 H). 



The following coinpoimds were prepared according to the me&ods of Exanq>les 
144-145: 



Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 










m 


146 




53 




0.85 

(H«cane/ 
etfajd 
acetate 
5:1) 




147 




49 




0.85 

(Hexane/ 
ethjd 
acetate 
5:1) 




148 




57 




0.85 

(Hemie/ 
e&yl 
acetate 
5:1) 




149 




55 




0.85 

(Hexane/ 
ethyl 
acetate 
5:1) 
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Ex. 


Stractore 


Yield 


MS 


Rf 


mp 


No. 




[%1 






PCJ 


150 




80 




0.85 

(Hexane/ 

acetate 
5.1) 




151 




65 








152 




80 


494.1 


0.27 

(Hexane/ 
ethyl 
acetate 
6:1) 




153 




99 


546.0 


0.50 

(Hexane/ 
ethyl 
acetate 
2:1) 




154 


-5^ 


38 
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Ex. 


Structure 


Yidd 


MS 


Rf 


mp 


No. 






IM+H*] 






155 




41 


562^ 







Etihivl l"(3-methoxvbeiizvIV-3-(4-methoxvDhenYlVS- 
f2-<melhvlaiiiino>ethoivl"lH-mdole-2Hrarboxvlate 



5 




A reaction mixtme of ethyl 5-(2-chloioethoxy)-l-(3-methoxybenzyl)-3-(4- 
mefhoxyphenyl)-lH-iiidole-2*caibox3date (Exanq)le 152, 29Qnig, O.SSSmmol) and 
methylamine in tetrahydrofunin (2 M, 4QmI) was sealed in a stainless steel vessel (lOQml, 
bomb) at O^'C. Thai it was heated and stiired at UO^C for 3days in a oil bath. QQ bath was 

10 removed and the bomb was allowed to cooled to room temperature before opened. The 
reaction solution was transferred to an roimd-bottomed flask and solvent was concentrated 
in vacuo. The residue was dissolved in eOiyl acetate and washed with IN NaOH. The 
organic phase was dried over anhydrous sodium sulfite, concentrated and purified by 
flash column (silica gel, h^ane: ediyl acetate =1:1 to efh^ acetate:2M NH3/ methanol 

15 =9:1). 214 mg desired product was obtained as a light yellow oil in 75%. MS (M+H) = 
489.2, Rf = 0.28 (ethyl acetate : 2MNH3/methanol = 4:1). 
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The foUowing oompoimds were pTq>ared accoiding to tiie mdhod of Example 

156: 



Ex. 


Stracture 


Yield 


MS 


Rf 


mp 


No. 




I%1 








157 




67 


541^ 


0.34 

(eOiyl acetate/ 

(2MNH3in 

MeOH)4:l 





Example 158 

5 Etfavl5-l2-^flJ4)enzoxa2ol>2-vlfme *liY^)^™^"*^ |g^o^^-l-^3-meA^ 

mcthoxvphenvD-lH-indole-2-carfaoxvlate 




To a solution of Ethyl l-(3-methoxybeii2yl)-3-(4-methoxyphenyI)-5-[2- 
(melhylammo)ethoxy]-lH-indole-2-ca]i>ox}date C&caiiq)le 156, 100 mg, 02028 mmol) in 

10 J^^-dimethylfonnainide (LSml) was added diisopropyledi34anune (O.Odml, 0.5167mmol, 
2.Seq.) and 2-chloTobenzoxazole (0.03ml, 02636mmol, 1.3eq.). The reaction mixture was 
heated at 120 for 4hr. After cooling the reaction was diluted with saturated aqueous 
sodium bicaibonate and fbea extracted with etiiyl acetate. Tlie combined organic extracts 
were washed witii brine, dried over anhydrous Na2S04, concentrated in vacuo and 

15 purified by flash column (silica gel, dichloromethane to dichloromethanermethanol 95:5). 
The desired product was obtained as a li|^t yellow oil in 97% yield (1 19mg), MS (M+H) 
606.3, Rf = 0.69 (dichloromethane/betbanol 95:5). 
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Tbe following compounds were prepaired according to flie method of Example 

158: 



Ex. 
No. 


Structure 


Yidd 
I%1 


MS 

IM+H*1 


Rf 


mp 

PC] 


159 




crude 


658.3 







Example 160 

5 Ethyl 5-amlii o-3^4-/gif-btttvlphenvIVl-(3»methoxvbenzvIW^^ 




Tin (n) chloride (8.5 g, 45 iranol) was added to a stirred solution of efliyi 3-(4'tert- 
butylphenyl>l-(3-methoxybenzyl)-5-nitK>-lir-indol^^ (Example 28, 4.5 g, 

9.3 mmol) in EtOH (24 mL). The mixture was heated (50 ""C) until there was a 

10 homogenous solution and then concentrated hydrochloric add (16 mL) was added. The 
reaction was stirred at 60 fer 2 h and then cooled The pH of the solution was adjusted 
to pH=12 using 1 M aqueous sodium hydroxide and ttien the product was extracted with 
ethyl acetate (3x100 mL). The combined organic extracts were dried over anhydrous 
magnesium sul&te, and concentrated in vacuo to leave 2.8 g (67%) of crude product that 

15 was taken to flie next reaction without as proceeded to the next step without further 
purification. Mass spectroscopy gave MH* = 457.4 (exact mass calc*d for C29H32N2O4 = 
456.24). 
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Rriiyl 7-gnimft-^d-i nethorvphenvM>Ff3-methoivphenvn 
medivIlindole"2-carboxvlate 




5 A solution of ethyl 3-(4-inethoxyphenyl)-l-[(3-methoxyplienyl)methyl]-7- 

iiitromdole-2-cari>ox54ate (Example 96, 425 mg, 0.99 mmol) in ethyl acetate (15 mL) was 
added to 10% Pd/C Degussa type (70 mg) and flie resulting suspension put under a Hi 
atmosphere and stirred for 18 h. The reaction was put bade under argon^ filtered through 
Celite, and the filtrate concentrated to a dark oil which was purified by flash 

10 chromatography on silica in 2:1 hexane:efhyl acetate to yield 401 mg, (100%) of an 
orange oU. NMR (300 MHz, DMSOde) 5 7.28-7.22 (m, 2H), 7.19-7.12 (m, IH), 7.00- 
6.95 (m, 2H), 6,89-6.83 (m, IH), 6.80-6.70 M, 2H), 6.67-6.60 (m, IH), 6.55-6.50 (m, 2H), 
5.89 (s, 2H), 4.93 (s, 2H), 4.05 (q, J= 7.1 Hz, 2H), 3.78 (s, 3H), 3.63 (s, 3H), 0.94 (t, / = 
7.1 Hz, 3H); Mass spectroscopy gave MH^ = 431.2 (calc'd exact mass for C26H26N2O4 = 

15 430. 19); TLF Rf = 0.40 (2: 1 hexanerethyl acetate). 

The following compounds were prepared according to the method of Example 

161: 



Ex. 
No. 


Structure 


Yield 
[%1 


MS 

[M+H*l 


Rf 


mp 

m 


162 


N*^N OEt 


84 


433 







106 



wo 02/30895 



PCT/USOl/42644 



Ex. 


Structure 


Yidd 


MS 


Rf 


mp 


No. 




I%1 








163 




85 


457 






164 


F 


63 


433.4 


0.34 

ftT on A / Af'n T7l 

^xicxaiic/ cinyi 
acetate 2:1) 





Example 165 

Ethvl 3*(4-ferr-batvlDhenvn-5-f (cvclopropvimeth Y^)^"^'"**]-^ - 
(3-methoxv h<^y"7l)-l iy-iwHnW2 -.carboxvlate 




10 



Cyclopiopanecarboxaldehyde (168 mg, 2.4 mmol) was added to a stirred mixture 
of ethyl 5-amino-3-(4-terr-butylphenyl)-l -(3-methoxybenzyl)-lif-mdol^^ 
(^cample 160, 530 mg» 1.2 mmol) in toluene (12 mL) and molecular sieves (2 g). The 
reaction was stzired for 16 h and then filtered using toluene to rinse. The filtrate was 
concentrated in vacuo and the residue was dissolved in methanol (12 mL). Sodium 
bomhydride (IS mg, 1.2 mmol) was added and the reaction was stirred for 2 h. The 
mixture was diluted with ethyl acetate (SO mL), washed with wato: and brine, dried over 
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anhydrous magnesium sul&te, and conceixbated in vacuo. Flash duomatogtaphy of tibie 
residue over silica gel using 4:1 hexme/elQsyl acetate afforded 480 mg (78%) of desired 
product Hie product had: NMR (300 MHz, aoet(nie-I>6) 5 7.45-7.48 (m, 2 H), 7.34- 
738 (m, 2 H), 731 (d, 1 H), 7.18 (dd, 1 H), 6.87 (dd, IH), 6.77 (ddd, 1 H), 6.65-6.70 (m, 
5 2 H), 6.62 (d, 1 H), 5.75 (s, 2 H), 4.68 (s, 1 H), 4.08 (q, 2 H), 3.69 (s, 3 H), 2.89 (d, 2 H), 
U7 (s, 9 H), 1.00-1.10 (m, 1 H). 0.93 (t, 3 H), 0.42-0.49 (m, 2 H), 0.16-0.25 (m, 2 H). 

The following confounds were {Hrepared according to the method of Example 

165: 



Ex. 
No. 


Structure 


Yield 
I%J 


MS 

IM+tf] 


Rf 


mp 

m 


166 


O 

F 


72 









10 Example 167 

Methyl 3-f4'teff"baMphenvIV-5-f(cvdopropvlcariK>nvDamino1^ 

I iy-lndnlg-2-cfl rboivlate 




Trietfajdamine (0.12 ml^ 91 mg, 0.90 mmol), dimethylaminopyridine (20 mg» 0.16 
15 mmol), and cyclopropanecaibonyl chloride (82 )iU 94 mg, 0.90 mmol) were added 
successively to a cooled (0 and stiired solution of metti^ S-amino-3-(4-£err- 
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butylphen>d>l-<3-meaioxji>eDzyl)-l/7-mdol^^ (Example 160, 140 mg, 0.31 

txunol) in dichloiomethane (10 mL). The reaction was wanned to rt and stined for 16 h. 
The solution was diluted with didiloromettiane (SO mL), washed wifli water and brine, 
dried over anhydrous magnesium sulfite and concentrated in vacuo. Flash 
duomatography of the residue over silica gel using 4:1 hexane/e&ji acetate afforded 58 
mg (37%) of desired product The product had: NMR (300 MHz, acetone-Da) 5 9.38 
(s, 1 H), 8.02 (d, 1 H), 7.37-7.65 (m, 6 H), 7.19 (dd, 1 H), 6.80 (dd, 1 H), 6.66-6.74 (m, 2 
H), 5.81 (s, 2 H), 3.73 (s, 3 H), 3.62 (s, 3 H), 1.70-1.80 (m, 1 H), 1.40 (s, 9 H), 0.82-0.90 
(m,2H), 0.70-0.78 (m, 2 H). 

Ethyl 7-(cvcloDroDvlcari)onvlaminoV3-f4-methorn)henvlVl-ff3-methoxvDhen^^ 
methvllmdole-2-carboxvlate 0 <lTgmpIft t68> and 

Elhvl7>fcvcloproDvI-N-fcyclopropvlcarbonvRcarbonvlaniinol-3*f4-methoxvphenvI>- 
l"ff3-methorvphenvl)methvllindole-2-carboxvlate (Example 168A) 




To a solution of e&yl 7-amino-3-(4-methoxyphenyl)-l-[(3-methoxyphenyi)- 
methyl]indole-2-carboxylate (Example 161, 400 mg, 0.93 mmol) in tetrahydrofuran (5mL) 
was added triethylamine (0.278 mL^ 2.00 mmol) and catalytic dimetfaylaminopyridine. 
The solution was stirred while cyclopropanecarbonyl chloride (0.10 ml^ 1.1 mmol) was 
added A&er 1 h stirring, the reaction was quenched with 1 M hydrogen diloride and the 
resulting mixture extracted wi& ethyl acetate. The combined organic layers v/ere dried 
over anhydrous magnesium sulfate, adsorbed onto silica, and purified by flash 
chromatography on silica in a 3:1 to 1:1 hexane:ethyl acetate gradient to yield 170 mg 
(32%) of the diacylated Example 168A and 190 mg (41%) of the monoacylated Example 
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168: 'H NMR (300 MHz, DMSCM,) 8 10.04 (s, IH), 7.39-7.27 (m, 3H), 7.15-6.95 (m, 
5H), 6.75-6.70 (m, IH), 6.40-635 (m, 2H), 5.75 (s, 2H), 4.06 (q, / = 7.1 Hz, 2H), 3.80 (s, 
3H), 3.62 (s, 3H), 1.80-1.70 (m. IH), 0.94 (t, 7= 7.1 Hz, 3H), 0.80-0.66 (m, 4H); TIjC Rf 
» 0.06 (2:1 hexanereOiyi acetate (v/v)). Example 168A: 'H MMR (300 MHz, DMSO-d^) □ 
5 7.58-7.53 (m, IH), 7.40-7.34 (m, 2H), 7.24-7.11 (m, 3H), 7.07-7.02 (m, 2H), 6.80-6.73 
(m, IH), 6.42-633 (m, 2H), 5.63 (s, 2H), 4.03 (q, 7= 7.1 Hz, 2H), 3.81 (s, 3H), 3.65 (s, 
3H), 1.85-1.76 (m, 2H), 0.90 (t, 7= 7.1 Hz, 3H), 0.84-0.60 (m, 8H); TLC Rf = 0.40 (2:1 
hexane:ethyl acetate (vAr)). 

The follovring compounds were prqiared according to fbe methods of Examples 
10 167-168: 



Ex* 
No- 


Structure 


Yield 
I%1 


MS 

pVf+H*] 


Rf 


mp 

m 


169 


oa 

T ^ 


100 


501 






170 


T ^ 


39 








171 


0 ^k^s^S/o- 


25 
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Example 172 



Ethyl 3-(4-^eit-batvlphenvIV5-(([fcvclopropvlmethvRaiiiinolc^ 



Pyridine (0.18 mL, 174 mg, 2.2 nunol) and phosgene (1.9 M in toluene^ 0.66 ml^ 
1.2 mmol) were added to a cooled (0 ^C) and stiired solution of ethyl 5-amino-3-(4-/er/- 
butylphOTyl)-l-(3-nieflioxybenzyl)-l/f-indole-2Haa1x)X54 (Example 160, 500 mg, 1.1 
nunol) in dicfaloromethane (10 mL). The reaction was wanned to rt and stirred for 3 h. 
The solution was concentrated in vacuo leaving crude Example 172. A portion (260 mg, 
0.54 mmol) of the intermediate was dissolved in dichloromethane (10 mL) and thm 
(cyclopiopyhnethyl)amine (0.13 mL, 108 mg, 1.5 mmol) was added. The reaction was 
stined at rt for 16 h and then diluted wifli dichloromethane (100 mL). The solution was 
washed with water and brine, dried over anhydrous magnesium sul&te, and concentrated 
in vacuo. Flash chromatography of the residue over silica gel using 3:1 hexane/ethyl 
acetate gave 160 mg (54%) ofAe desired product The product had: NMR (300 MHz, 



acetone-D6) 5 8.08 (d, 1 H), 7.09-7.45 (m, 7 H), 6.60-6.78 (m, 3 H), 6.33 (dd, 1 H), 5.76 
(s, 2 H), 3.91 (q, 2 H), 3.68 (s, 3 H), 1.32 (s, 3 H), 0.87-0.96 (m, 1 H), 0.72 (t, 3 H), 0.31- 



methoxvfaen2vI>-Lg-mdole-2"Carboxvlate 




0.41 (m, 2 H), 0.11-0.21 (m, 2 H). 
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Example 173 

Etfavl3"f3-ffcvCloPr ApYifliiiinft)g«rhnnYlgniinn]p henvlM" 

f(3*methorrohenvnmetiivIlindole«>2'-cart»oxviate 




5 To a 25 mL round-bottomed flask at rt was charged with ethyl 3-(3-aniinophenyl)- 

l-[(3-rQethoxyphenyl)methyl]iiidole-2-caiboxylate (Example 93, 222 mg, 0.55 mmol) and 
dichloromethane (1.5 mL). The resulting solution was cooled to 0 to which was added 
pyridine (0.09 mL, 1.1 mmol) and phosgene (20% in toluene, 0.35 mL, 0.66 mmol). The 
mixture was left stirred at 0 °C for 2 hours and rt for 2 hours before it was concratrated in 

10 vacuo. The residue was dissolved in dichloromethane (2 mL) and cyclopropylamine 
(0.1 IrnL, 1.65 mmol) was added. The mixture was left at rt for 15 minutes before it was 
mixed with hydrochloric acid (1 N) and extracted with dichloromethane (10 mL). The 
organic layer was washed with aqueous sodium bicarbonate, brine, and dried over 
anhydrous magnesium sulfate. The crude mixture was purified with silica gel flash 

15 chromatography using hexane/ethyi acetate (3/1) as the eluant to give ethyl 3-{3- 
[(cyclopropylaniino)carbonyiamino]phenyl}-l-[(3-methoxyphenyi)methyl]^ 
carboxylate (140 mg, 53%): MS (electcospray, MH*) calcd for C29H30N3O4 484.2, found 
484.1; NMR (DMSO-d^ 8 8.36 (s, IH), 7.52-7.64 (m, 3H), 7.15-7.38 (m, 5H), 6.95 
(ddd, J= 6.9 Hz, IH), 6.79 (dd, 8.1, 1.9 Hz, IH), 6.65 (dd, IH), 6.59 (d, J= 7.6 Hz, 

20 IH), 6 J8 (d, 2.6 Hz, IH), 5.77 (s, 2H), 4.10 (q, 7= 7.1 Hz), 3.68 (s, 3H), 2.50-2.60 (m, 
IH), 0.97 (t,/= 7.1 Hz), 0.60-0.64 (m, 2H), 0.39-0.41 (m. 2H). 

The following compounds were prepared according to the methods of Examples 
172-173: 
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No. 


l*Hi*iHB*ji 


[•/•I 


IM+H*1 


HI 


mp 

m 


174 




53 


484.1 






























175 


^Y^^ OB 


21 









Example 176 

Methyl 3-f4-^grr-buMphenvl)-5-r(cvclopropvlcarbQiivftfmethvDaniiiift].l 
methoxvbepzvD-lg-mdole'2-carboxvlate 



5 




Sodium hydride (192 m& 0.800 mmol) was added to a cooled (0 ""C) and stiired 
solution of 3-<4-tat-butylphen}i)-S-[((r)rcloprop}4ca]i^ 

lH-indol6-2-caiboxyIic add (^cample 167, 94.5 mg, 0.190 mmol) in tetrahydrofiiran (5 
mL). The cold bath was r»ioved and stirring was continued for 1 h. Dimethylsulfate 
10 (0.75 ml^ 101 mg, 0.80 mmol) was added and the reaction was stirred for an additional 2 
h. The reaction was quenched with water (50 mL) and then e?ctracted with dQiyl acetate 

113 
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(3x30 mL). The combined organic extracts were washed with brine, dried over anhydious 
magnesium sulfiate and concentrated in vacuo. Flash dircmiatogrq)hy of flie residue over 
silica gel using 40% eQiyl acetate/hexane afforded 894 mg (90%) of flie desired product 
The product had: *H NMR (300 MHz, CDQa) 5 7.38-7.50 (m, 3 H), 728-736 (m, 3 H), 
5 7.1 1-7.24 (m, 2 H), 6.59-6.76 (m, 3 H), 5.70 (s, 2 H), 3.90 (s;^3 H), 3.69 (s, 3 H), 3.21 (s, 3 
H), 1.34 (s, 9 H), 1.15-1.35 (m, 1 H), 0.87-0.97 (m, 2 H), 0.48-0.58 (m, 2 H); mass 
spectroscopy gave MH* = 525.3 (calc'd exact mass for C33H36N2O4 = 524.27). 



To a solution of 3-[4-(N-cyclopent)d[carbamoyl)phenyI]-l-[(3-methoxyphenyl)- 
methyl]indole-2-caibox}4ic acid (Example 96, 260 mg, 0.53 mmol) in tetrahydrofuran (5 
mL), was added a 1.0 M solution of potassium /erT-butoxide in tetrahydrofuran (0.70 mL, 
15 0.70 mmol) and the resulting orange solution was stirred for 5 minutes. lodomethane 
(0.10 mL, 1.6 mmol) was added and the reaction was allowed to stir at RT for 18 h. The 
reaction was quenched with 10% aqueous citric add and the resulting mixture was 
extracted with ethyl acetate. The combined organic layers were dried over anhydrous 
magnesium sulfate, adsorbed onto silica, and purified by flash chromatogrsqphy on silica in 



20 2:1 hexaneieOijd acetate to yield 113 mg (43%) of a clear oiL NMR (300 MHz, 
DMSO^) 5 7.67-7.67 (m, IH), 7.59-7.53 (m, IH), 7.51-7.40 (m, 4H), 7.40-7,33 (m, IH), 
722-7.14 (m, 2H), 6.82-6.776 (m, IH), 6.67-6.64 (m, IH), 6.62-6.57 (m, IH), 5.78 (s, 
2H), 3.67 (s, 3H), 3.61 (s, 3H), 2.86 (s, 3H), 1.83-1.32 (m, 9H); mass spectroscopy gave 
MH^ = 511.3 (calc'd exact mass for C32H34N2O4 = 510.25); TLF Rf = 0.40 (1:1 

25 hexane:ediyl acetate). 



10 



Example 177 

Metfavl 3-f4*fN-cvclop«itvl-N*methvlcarbamovftphenvn4* 
fQ-metfaoxvDhenvl)methvIIindole-2-carboxvlate 
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The following compounds were prepared according to Ihe method of Exan^le 

177: 



Ex. 


Structiire 


Yidd 


MS 


Rf 


mp 


No. 




I%1 


IM+H*] 






178 




crude 


513.2 


0.28 

(Hexaos/tidxyl 
acetate 2:1) 




179 


A 


87 








180 


^sii^'^ OMe 


89 


469 






181 




87 
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Example 182 

Ethvl3-^cvdopropvHdenemetfavIV-l-f3^triflttoromethvDberiCT 

carboiviate 




5 Sodiinn hydride (60% dispersion in nuneral oil» 128 mg, 3.20 mmol) was 

suspmded in anhydious tetrahydrofuran (10 mL) and cooled to 0 ^C. Triphenyl- 
cyclopropylphosphoninm bromide (1^3 3J20 mmol) was added as a solid all at once, 
and the mixture was allowed to stir at room temperature. Once gas evolution ceased, a 
tetrahydrofuran solution of ethyl 3-fi)nn3d-l-[3-(trifluoromethyl)henzyl]-lH-indole-2- 

10 catboxylate (Example 40, 1.0 g, 2.7 mmol) was added, the mixture was stirred for IS 
hours, and the resulting mixture was partitioned between water and ethyl acetate. Layers 
were sq)arated, and the aqueous layer was extracted with ethyl acetate (2x). The 
combined organic lay^ were dried over anhydious magnesium sul&te and concentrated. x 
The resulting crude oil was purified by flash chromatography on silica gel eluted with 5% 

15 ethyl ac^e/hexane. The title compound was collected as a brigjit yellow oil (403 mg, 
38%). The product had: *H NMR (300 MHz, C3>a3) 5 8.04 (d, 1 H), 7.53 (s, 1 H), 7.41- 
7.38 (m, 2 H), 7.29-7.20 (m, 3 H), 7.15-7.12 (m, 1 H), 7.05 (d, 1 H), 5.72 (s, 2 H), 4.27 (q, 
2 H), 1.50-1.45 (m, 2 H), 1.25 (t, 3 H), 0.83-0.76 (m, 2 H); mass spectroscopy gave MH* 
= 400.2 (calc'd exact mass for C23H20F3NO2 = 399.14). 

20 The following compounds were prqpared according to the method of Example 

182: 
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Ex. 


Structure 


Yidd 


MS 


Rf 


mp 


No. 




[%1 


(M+BT] 




m 


183 




43 


362 







Example 184 
Ethvl 3-(4-ligit-batvlphenvIV5-cvclopeiitvl-l- 
(3-methoxvbenzvR-LEr-indole-2-carboxvlate 



5 




A solution of ethyl 5-(l-<yclopenten-2-yl)-3-[3-(cyclopropyimetfaoxy)phenyl]- 
(3-methoxybenzyl)Tlfr.indole-2-carboxylate (Example 128, 225 mg, 0.44 mmol) in efliyl 
acetate (3 mL) and EtOH (3 mL) was added to a slurry of 10% palladium on charcoal (100 
mg) in ethyl acetate (2 mL) and EtOH (2 mL). Ihe reaction was placed under hydrogm 
10 (1 atm) and stirred for 16 h. The mixture was filtered through a pad of Celite using e&yl 
acetate to rinse. Evq)oration of the filtrate gave 210 mg (93%) of the product The 
product had: *H NMR (300 MHz, acelone^Ds) 5 7,37.7-53 (m, 6 H), 7.28 (dd, 1 H), 7.19 
(dd, 1 H), 6.67-^.82 (m, 3 H), 5.83 (s, 3 H), 4.08 (q, 2 H), 3.75 (s, 3 H), 3.06 (p, 1 H), 
1.99-2.06 (m, 2 H), 1.47-1.83 (m, 6 H), 1.40 (s, 9 H), 0.98 (t, 3 H). 
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Erample 185 

Eflivi34cvdopropvlmethvIV143-^triflaorometiivDbcii^n-^^"^^^^^ 




F 



Ethyl 3-(cycloiMiopyUdenemeihyl)-l-[3-(trifiuoromefhyl)b 
5 carboxylate (Example 182, 140 mg, 0.351 mmol) was stixred ova: Lindlar catal^ (28 mg) 
in ethanol (15 mL) under 1 atmosphere of hydrogm for 1 hour. The mixture was filtered 
througfh Celite with an excess of ethanol. The filtrate was conceatrated, and the resulting 
crude oil was purified by flash chromatography on silica gel eluted with 20% 
Et20/hexane. The title compound was collected as a yellow oil (95 mg, 67%). The product 
10 had: *H NMR (300 MHz, acetone-rf^) 5 7.78 (d, 1 H), 7.56-7.45 (m, 4 H), 7.34-7.32 (m, 1 
H), 7.28-7.26 (m, 1 H), 7.16-7.13 (m, 1 H), 5.93 (s, 2 H), 4.32 (q, 2 H), 3.08 (d, 2 H), 1.31 
(t, 3 H), 1.13-1.15 (m, 1 H), 0.42-0.38 (m, 2 H), 029-0.26 (m, 2 H). 

The following compounds were prepared according to the methods of Examples 
184-185: 



Ex. 
No. 


Structure 


Yield 
I%1 


MS 


Rf 


mp 

I'Cl 


186 




55 
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Example 187 
EthvM-(3*trfflnoroingfliYlHeTi!iTlV'lH"mdole»2"Ca^ 




To a solution of eth}i-l-(3-trifluoromethyIbenzyl)-lH-indole-2-K:^ 
5 caiboxaldehyde (Exanq)le 40, 6.0g, 15.9 mmol) in pH 3.5 phosphate buffer (48 mL) and t- 
butanol (90 mL) was added 2-mediyl-2-buteae (30 mL) and sodium chloiate (2.1 & 1.5 
eq.)* The reaction was stirred at room temperature for 16 hours and then extracted with 
dichloromethane (3x200 mL). The combined organic extracts were washed with brine, 
dried over anhydrous magnesium sulfite, and concratrated in vacuo. Flash 
10 dm>matography of the residue over silica afforded the desired product as a white solid. 
The product had: ^HNMR (300 MHz, dmso-D6) 8.03 (d, 1 H), 7.5 - 7.65 (m, 4 H), 7.2- 
7.39 (m, 3 H), 5.61 (s, 2 H), 4.26 (q, 2 H), 1.15 (t, 3 H). 

Example 189 

Ethvl"l-(3-triflnorometfavlbenzvD*lH-indole-2-carboxvlate-3-carbonvlcM^ 



15 




Efliyl-l-(3-trifluoromethyibeQzyl)-lH-indole-2-caiboxylate-3-caiboxyUc add 
(Exanq>Ie 187, 100 mg, 0.25 mmol) was taken up in dichlorometfaane (10 mL) with a 
catalytic amount of DMF, and &e mixture was cooled (0 ''C.) Qxal^ chloride (0.044 mL, 
2 eq.) was added, and die reaction was stirred for 1 hour. The mixture was concentrated in 
20 vacuo and used direcdy with no ftulfaer purification. 
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Example 191 
EftvM--(34iiflnorometfavibenzviy-lH-indole-2'< 

-3^Carb0XVliC add, p mrplm-llnft aihidft 




E{hyI-l-(3-trifluorameftLylbenz^)-lH-iiulole-2-c^^ chloride 
(Example 189, 0.16 g, 0.4 xnmol) was taken up in excess morpholine (0.3 mL) at room 
tempa:ature. The reaction was stirred for 72 hours, quenched with water, and extracted 
with diethyl ether (2 x 25 mL.) The conibined organic extracts were dried over sodium 
sul&te and purified by flash chromatogr^hy to yield 0.268 mg (91%) of the desired 
product The product had: NMR (300 MHz, dmso-De) 5 7.42- 7.75 (m, 5 H), 7.4 (t, I 
H), 7.22 (m, 2 H), 5.95 (s, 2 H), 4.21 (q, 2 H), 3.0-3.8 (broad m, 8 H), 1.1 (t, 3 H) 



The following compounds were prq>ared according to the method of Example 

191: 



Ex. 
No. 


Structure 


Yield 
[%] 


MS 

[M+H*l 


Rf 


mp 

m 


192 




86 
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EthYl-3-beii2oxazol-2-vI-l-(3"trifluorometfavlbeiizvR-lH"iDdoIe"2-^^ 




Efhyl-l-(3-tijfluonmiethyIbenzjd)-lH-mdole-2-c^ chloride 
5 (Example 189) was prepared as above fiom the corresponding add (600 mg, 1.53 imnol.) 
Hie crude material was taken iip in didilorometfaane (SO mL) and cooled to 0 °C. 
Triethylamme (0.85 mL» 4 eq.) was added, followed by 2-aminophenol (0.5 g, 3 eq.), and 
the reaction mixture was allowed to warm to room tenq)erature. The mixture was 
quenched with 1 N HQ, and the organic layers were separated and concentrated in vacuo. 

10 The crude intermediate was taken vp in toluene (20 mL) with p-toluenesulfonic add (0.73 
g) and heated to reflux for 3 hours. The reaction was cooled to room temperature, 
quendied witii water, and extracted wifli efiiyl acetate (3 x 75 mL.) The organic layers 
were dried over sodiinn sul&te and purified by flash diromatogcaphy over silica gel to 
give the desired product (260 mg, 37 %.) The product had: KMR. (300 MHz, dmso- 

15 De) 5 8.3 (d, 1 H), 7.35-7.9 (m, 11 H), 5.81 (s, 2 H), 4.37 (q, 2 H), 1.16 (t, 3 H) Mass 
spectroscopy gave MH^ = 437.2 (calc'd exact mass for C24H15F3N2O3 = 436.1). 

Example 194 

Ethvl-3-benzthiazol-2-vM-(3-cvdopropvlmethoxvfaenzvlMH-indol^ 
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Eft)d-3-baizthiazol-2-)d-l-(3-<grdoprop>dme^^ 
carboxald^yde (Example 41» 0.42 g, LI nunol) was taken up in EtOH (30 mL) at room 
ten^erature. 2-amjno1faiopheQol (0.15 l.OS eq.) was added, followed by cone. HQ (0.5 
mL), and &e reaction mixture was heated to reflux for 24 hours. The mixture was cooled 
5 to room tempoature, quenched wrdi water and extracted with dieth^ efho* (3 x 50 mL.) 
The organic layers were separated, dried over sodium sul&te, and concentrated in vacuo 
to ^ve flie desired product (0.38 g, 71 %) which was taken to the hydrolysis step without 
ftrOier purificatioiL 

The following compounds were prqmred accoxding to the method of Example 

10 194: 



Ex. 


Structure 


Yidd 


MS 


Rf 


mp 


No. 




m 


[M+H*] 




m 


195 




crude 









EAvl 3-(f (2-hvdrory-l. i ^inM>«hY'***»^^'»*"'""l carbonv»-l-r3- 
ftriflnoromeflivRbenzvil-lH-indole-2-carbordate 



OH 




15 CFs 
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To a O^'C sohitioii of Example 1^ (545 mg, nunol) in dicfaloromefhane (8 
mL) was added 2-hydroxy-14-dimefli3d-eth5dainiiie (285 mg, 3J2 mmol). Trietti^ amine 
(0.7 ml^ 5.12 mmol) was added in one portion. The mixture was stirred for 15 mm and 
thm allowed to warm to r.t over 20 min. Hie reaction was quracbed wifli IN Ha and 
die resulting mixture was washed with IN HCl (2X). The organic layer was dried ov^ 
anhydrous sodium sulfate, concentrated, and filtered throng^ a short plug of silica gel 
(elution with 8:92 meflianolidichloromethane). Concentration of the fdtrate provide 440 
mg (74 %) of Example 196. LRMS (+esi) obsM: 463.1; calc'd 462.2. 



A solution of Example 196 (440 mg, 0.95 mmol) and p-toluenesulfonic acid 
monohydrate (1 70 mg, 0.89 mmol) in toluene (6 mL) was refluxed for 1 .5 h. The mixture 
was cooled and washed witti water. The organic layer was dried over anhydrous sodium 
sul&te and concentrated. The remaining material was purified by flash chromatography 
(silica gel, 10:90 meflianol:dichloromefliane) to provide 100 mg (24%) of Example 197, 
which was used in the next step without purification. Rf = 0.95 (1/9 
methanol/dichloromethane); LRMS (+esi) obs*d: 445.2; calc'd 444.2. 



Example 197 

Ethvl 3^4.4^img*hYl-^T^atydriw1^X-oxazol-2-vlVl- 
[3-ftriflnoromeflivnbe nzvn-1T¥^i ndole'>2-carboxvlate 




CF3 
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Example 198 

Ethvl 3-((fl-hvdTOXvmethvRcTdo p'*"*Ti]<>™fa otcarbonvD"143- 
ftriflnorQmctfavRbeiizvl]-lH4ndole"2-cari^ 




To a O^C solution of acid chloride Example 189 (434 mg, 1.02 mmol) in 
dichlorometbane (7 mL) was added cycloleucinol (295 mg, 2.55 mmol). Triethyl amine 
(0.57 mL, 4.08 mmol) was added in one portion. The mixture was stirred for Ih and was 
then allowed to warm to r.t over 40 min. The reaction was diluted with water and the 
organic layer was washed with IN HCl, dried over anhydrous sodium sulfete and 
concentrated to afford 498 mg of Example 198 which was used without further 
purification. LRMS (+esi)obs*d: 489.1; calc'd 488.2. 

Example 199 
Ethvl 3-f3K>xa-l-azaspiror4.41Pon-l-eii-2-vlVl- 
f3-(triflttoromedivDbeiizvll"lH-indole-2-carboxvlate 




CF3 



A solution of Example 198 (498 mg, 1.02 imnol) and /7-tdluaiesulfonic acid 
monohydrate (210 mg, 1.1 mmol) in toluene (7 mL) was refluxed for 2 h. The mixture 
was cooled and washed witii water. The organic layer was dried over anhydrous sodium 
sul&te and concentrated. Flash chromatogr^hy (5:95 mefhanol:dichloromethane) 
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provided impure Example 199. Rf = 0.96 (6/94 medianol/didilorometfaane); LRMS 
obsM: 471.2; calcM 470.2. 

Example 200 and 201 
Ethvl 3-f4-t4)utvlphenYlVS-(cvdoproPvncari>onvl-lH-indole-2Hart^ 
5 (Example 200> and 

Elfavl3-(^4-t-bntvlphenvlV7-(cvclopropvI>cari>onvMH-mdole"2H^^ 

(Example 20n 




Aluminum chloride (4.07 g, 1.5 eq.) was suspended in didiloromethane (70 mL) 
10 and cooled to 0 ^C. Cyclopropyl caibonyl chloride (3.2 g, 1.5 eq.) was added slowly, and 
the mixture was stirred for 15 minutes. A solution of ethyl 3-(4-t-butylphenyl)-lH-indole- 
2-caiboxylate (^cample 224» 5.16 g, 20.4 mmol) in dichloromediane (20 mL) was added 
dropwise. The reaction was allowed to warm to room temperature, and was then heated to 
reflux for 24 hours, cooled to room temperature, quendied with water and diluted with 
15 diethyl ether. The organic layers were washed with water and IN HCl and dried over 
sodium sul&te, then purified by flash chromatography over silica to give 5.25 g of the 5- 
acylated Example 200. whidi had NMR (300 MHz, CDCI3) 9.35 (bs, IH), 8.4 (s, 1 H), 
8.03 (d, 1 H), 7.45 (m, 5 H), 4.35 (q, 2 H), 2.72 (m, 1 H), 1.4 (s, 9 H), 0.9-1.4 (m, 9 H) 
and 1 .27 g of the 7-acjdated Example 201, which had: NMR (300 MHz, GDQj) 10.9 
20 (bs, IH), 8.17 (d, 1 H), 7.92 (d, 1 H), 7.45 (m, 5 H), 435 (q, 2 H), 2.86 (m, 1 H), 1.4 (s, 9 
H), 1.1-1.4 (m, 9 H). 

The following compounds were prepared according to the method of Example 

200: 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




I%J 






m 


202 




25 


'.t 


0.25 

(Hexane/ ethyl 
acetate 4:1) 





Example 203 

Ethvl 3-f4-medivoxvben2ovl>-lH-mdole-2M!arboxvlate f53354-02> 




5 A 0**C suspeDsioii/solution of AICI3 (693 mg, 5J2 mmol) and 4-methoxybenzyl 

add chloride (887 mg, 5.2 mmol) in IJ2 dichloroefhane (10 mL) was stirred for 5 min. A 
solution of indole (0.5 gm, 2.6 mmol) in 1,2-dichIoroethane (10 mL) was added dropwise 
and i^n complete addition the mixture was warmed to reflux for Ih. The mixture was 
cooled and poured over ice. The aq. layer was extracted with ethyl acetate. The extracts 
10 were washed with sat aq. Na2C03, dried and concentrated. Purification of the remaining 
oil by flash chromatography (silica gel, elution with 5:5 ethyl acetate:hexane) aflForded 
481 mg (57%) of Example 203. Rf = 0.48 (1/1 hexane/ethyl acetate); LRMS (+esi) obs'd: 
324.1; calc'd 323.1. 
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Exam ple 104 

Ethvl 3-(cvclobatvlcarbonvDindole-2-carboxvlate 




To a 50 znL reaction vial and stir bar was charged with 0.S63 g of FeQa (S.28 
5 mmoles) followed by addition of 10 ml of dichloromethane. The heterogeneous solution 
was cooled to O^C followed by addition of a 10 mL dichloromethane solution of ethyl 
indole-2-caiboxylate ( 0.5 g, 2.64 mmoles). The contoats were maintained at 0 c for 0.5 
hours then poured into 30 mL of ice water and neutralized with NaHCOa saturated 
solution- The contents were then extracted with 3 x 20 mL of dichloromethane and dried 
10 over Na2S04 and concentrated in vacuo to yield 0.71 g ( 99.0 %) of a white soUd (Rf- 0.10 
in 10% ethyl acetate/hexane). The product had: NMR (300 MHz, acetone-D6); 5 1 1.4 
Hz (s, IH), 7.93 Hz (dd, IH), 7.54 Hz (dt, IH), 7.34 Hz (td, IH), 7.20 Hz (td, IH), 4.43 
Hz (q, 2H), 2.32 Hz (m, IH), 2.17 Hz (m, 4H), 1.97 Hz (m, 2H), 1.40 Hz (t, 3H); mass 
spectroscopy gave of 272.2 (calc^dmass for Ci6Hi7N03 of 27L3I). 

15 Example 205 

Etfavl 3-fcvclobtttylinethvRmdole-2-carfaoxvIate 




To a dry 50 mL round bottom flask, and stir bar was charged with etfayl-3- 
(cydobutylcaibonyl)indole-2-carboxylate (Example 204, 0.81 g, 3.0 mmol) followed by 
20 addition of TFA (5.6 mL). The contents were stirred and cooled to O^C followed by 
dropwise addition of triethylsilane (1.56 mL, 9.8 mmol) via syringe. The contents of the 
reaction were maintained at 0°C for 20 minutes then heated to reflux for 3 hours. The 
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reaction was cooled to xoom temperature followed by addition of water (20 mL) triturating 
a solid. The solid was filtered and washed 3 x 20 mL of water and air dried providing 0.76 
g (99.0 % yield) of a white solid. The product had a Rf of 0.38 10% ethyl acetate/hexane; 
NMR (300 MHz, acetone-Ds); 10.5 Hz (s, IH), 7.71 Hz (dd, IH), 7.46 Hz (dt, IH) 
5 7^6 Hz (td, IH), 7.08 Hz (td, IH) 4.37 Hz (q, 2H), 3.24 Hz (d, 2H), 2.74 Hz (m, IH), 
1.93 Hz (m, 2H), 1.80 Hz (m, 4H), 1,39 Hz (t, 3H) mass spectroscopy gave NT of 256.5 
(calc'd mass for C,6Hi9NQ2 of 257 33). 



To a thick-walled vessel was charged with 2-bromo-3-nitrophenoI (1.16 g, 5.32 
mmol), ethyl acrylate (666 mg, 0.72 mmol), tri-(o-tolyl)phosphine (65 mg, 0.21 mmol), 
palladium acetate (12 mg, 0.05 mmol), and triethyiamine(10 mL). The vessel was then 
sealed and the resxilting mixture was heated to 100 overnight In the morning, the 
15 vessel was cooled to rt and the mixture was poured into water. The mixture was acidified 
with hydrochloric acid and extracted with ethyl acetate (2 x 50 mL). The combined 
organic lay^- was washed wifli water, brine and dried over anhydrous sodium sulfate. The 
residue was pnrified with silica gel flash chromatography by using hexane/ethyl acetate 
(2/1) as the eluant to give ethyl (2E)-3-(2-hydroxy-6-nitrophenyl)prop-2-enoate (883 mg. 



20 70%): IV0.16 (3/1 hexane/ethyl acetate); ^H NMR (CDCI3) 6 7.6(d, /= 16.1 Hz, IH), 
7.05-7.23 (m, 3H), 6.71 (dd, 7= 16.1, 0.8 Hz, IH), 4,18 (q, / = 7.1 Hz, 2H), 1.26 (t, /= 
7.1Hz,2H). 



Eflivl f2EV3-Q>hvdroxv-6-nitrophen^prop-2-enoate 



OH 



10 




Example 207 

Ethyl 4-(lJJl^»-tetramethYl-l-silapropoxv)indole-2-carboxvlate 



25 
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To a round-bottomed fla^ at rt was diarged with efliyl (2E>-3-(2-hydroxy-6- 
mtropheiiyl)piop-2-eaoate (Example 206, 260 mg, 1.10 mmol), iV;Ar-<limetfa>4fi>nnamide 
(2 mL), r-butyldimettiyisilyl diloride (198 mg» 1.32 mmol), and imidazole (ISO mg, 2.20 
mmol). Hie resulting mixture was left stirring at rt for 2 hours before hydrochloric acid 
5 was added and the mixture was extracted with diediyi ether (2 X 20 mL). Hie combined 
organic layer was washed with water, brine, and dried over anhydrous sodium sulfate. 
The concentrated residue was Tised without further purification. It was mixed with triefhyl 
phosphite (920 mg, 5.50 mmol) and heated to 170 ®C for 3 hours before it was cooled to rt 
and diluted with ethyl acetate. The mixture was washed with water, brine and dried over 

10 anhydrous sodium sulfate. The concentrated residue was purified with silica gel flash 
chromatogrq)hy by using hexane/cthjd acetate (3/1) as the eluant to give ethyl 4-(l, 1,2,2- 
tetramethyl-l-sil^ropoxy)indole-2-carboxylate as a white solid (224 mg, 64%): R/-0.57 
(3/1 hexane/ethyl acetate); %): MS (MH*) calcd for Ci7H26N03Si 320.2, found 320.2; 
NMR (DMSO-d6) 5 11.87 (br s, IH), 6.99-7.15 (m, 3H), 6.47 (dd, /= 7.3, 0.6 Hz, IH), 

15 4.33 (q,/= 7.0 Hz, 2H), 133 (t,/= 7.0Hz, 3H), 1.01 (s, 9H), 0.22 (s, 6H). 

Example 208 
Ethvl 3-bromo-4-^cvcloproDvlmeflioxvVl" 
ff3-methoxvphenvRmethvllindole"2-carboxvIate 




20 To a round-bottomed flask at rt was charged with ethyl 4-(l,l,2,2-tetramethyl-l- 

siIapropoxy)indole-2-carboxylate (Example 18, 100 mg, 0.19 mmol), tetrabutyl- 
ammonium fluoride (IM in tetrahydrofuran, 0.29 mL, 0.29 mmol), molecule sieves (3A, 
30 mg), and tetrahydrofuran (1 mL). Afto- 0.5 hours at rt, cycloprop>imethyl bromide (52 
mg, 0.04 mL, 0.38 mol) was added to flie reaction mixture. After 2 hours at rt, the mixture 

25 was diluted with water and extracted with ethyl acetate (2 x 20 mL). The combined 
organic layer was washed with water, brine and dried over anhydrous sodium sulfate. The 
concentrated residue was purified with silica gel flash chromatography by using 
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hexane/ethyi acetate (3/1) as the eluant to give efliyl 3-hromo-4<<ycloprop5dmethoxy)-l- 
[(3-mefliox5phenyl)methyi]m(iole-2-caibox5date (90 mg, 100%). The product was used 
without furfher purificatioii: MS (MH*) calcd fin: C23H25BrN04 458.1, fi)und 458.5; 
NMR (DMSOd6) 5 7.17-7.30 (m, 3H), 6.82 (dd, 8.2, 1.7 Hz, IH), 6.66 (d, J=6.9 Hz, 
5 IH), 6.59-6.61 (m, IH), 6.51 (d, J= 7.6 Hz, IH), 5.72 (s, 2^1), 4.33 (q, 7- 7.0 Hz, 2H), 
4.02 (d, J= 6.4 Hz, 2H), 3.71 (s, 3H), 1.30 (t, J= 7.0 Hz, 3H), 0.85-0.95 (m, IH), 0.59- 
0.66 (m, 2H), 0.45-0.50 (m, 2H). 

Example 209 

Eflivl 6-fl>enzvloxYVl-(phenvlsiilfonvniDdole-2-carboxvlate 



10 




To a dry 100 ml round bottom flask and stir bar attached with a septa and purged 
with argon was charged with 7.5 mL of tetrahydrofuran and 0.33g (3.25 mmol) of 
diisopropylamine then cooled to -78^C. To the cooled solution of the amine n-BuLi (2.6M 
hexane, 1.20 ml^ 3.1 mmol) was added dropwise via syringe and allowed to stir for 20 

15 minutes at -78^C. At this time a 7.5 mL tetrahydrofuran solution of 6-(phenyimethoxy)-l- 
^henyl5ulfonyl)indole (Example 57, 1.06g, 2.95 mmol) was added to the LDA solution 
via cannula over a 10-15 minute period. Hie yellow solution was maintained at -78^C for 
1 hour then warmed to 0°C for i4 hour followed by cooling to -78**C. Once cooled to - 
WC 0.96g of ethyl chlorofomiate (8.85mmol) was rapidly added via syringe. Upon 

20 complete addition the contents were warmed to room temperature and stirred for Vz hour 
then quenched with 20 mL of water then extracted with 3x20mL of ethyl acetate. The 
organics were dried over Na2S04 then concentrated in vacuo. The CTude material was 
purified via Si02 column chromatography to yield 0.85g (67% yield) of a white solid. The 
product had a Rf of 0.15 10% ethyl acetate/hexane; ^H NMR (300 MHz, Acetone-De); 

25 7.90 Hz, (d, 2H), 7.66 Hz, (m, 2H), 7.54 Hz, (m, 4H), 7.40 Hz, (m, 2H), 7.21 Hz, (s, IH), 
7.03 Hz, (dd, IH), 5.27 Hz, (s, 2H), 4.32 Hz, (q, 2H), 1.32 Hz, (t, 3H). 
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Example 210 

Ethvl 6-0>eiizovlo3:vV'l"(phenvlsulfoiivRmdole carboxvlate (dpd-53S86-97> 




To a dry 100 mL round-bottom flask, stir bar and purged \vitfa argon was charged 
5 with 5.10g of ethyl 6-hydroxy-l-^henylsulfonyl)mdole-2-carbox)4ate (Example 123, 15 
mmol) followed by addition of 30 mL of anhydrous tetrahydiofuran and cooled to 0*^C • 
To the rapidly stirring solution was added via syringe 15.2g of triethyiamine (150 mmol) 
followed by slow addition of 3,15g of benzoyl chloride (22.4 nomol) via syringe while 
maintaining tiie solution at 0°C. The reaction was wanned to rt and stirred for an 

10 additional hour. The reaction was ttien quenched with 15mL of 3N HQ thai extracted 
with 3x50 mL of ethyl acetate and dried over Na2S04 then concentrated in vacuo. The 
crude material was purified via column chromatography to yield 4.7g (70.1% yield) of a 
white soUd. The product had a Rf of 0.33 20% ethyl acetate/hexane; NMR (300 MHz, 
Acetone-Dfi); 8.22 Hz, (d, 2H), 8.1 1 Hz, (m, 3H), 7.73 Hz, (m, 3H), 7.62 Hz, (t, 4H), 734 

15 Hz, (s, IH), 7.29 Hz, (dd, IH). 

Example 211 
Ethvl 6-(benzovIoxv>mdole-2-carboxvlate 




To a dry 100 mL and stir bar was charged with 4.70 g ethyl 6-(benzoyloxy)-l- 
20 (phenylsulfonyi)indole caiboxylate (Example 210) and dissolved in 12.5 mL of anhydrous 
tetrahydiofuran then cooled to O^C. To this rapidly stirring solution was added 35.0 mL 
1.0 M tetrahydrofuran solution of potassium tert-butoxide dropwise via syringe. Upon 
complete addition the contents were wanned to room temperature and stirred an additional 
VSt hour then quenched with 10 mL of 3N HQ solution followed by addition of 30 mL of 
25 water. The reaction was extracted with 3x50 mL of e&yl acetate then dried over Na2S04 
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aod concentrated in vacuo. The erode material was purified via column dnQmatogrq)hy to 
yield 3.28g (99.0% yield) of an off wbite soUd. The product had a Rf of 0.42 20% ediyi 
acetate^exan^ 'H NMR (300 MHz, Acetone-D<); 8.80 Hz, (s, IH), 8.02 Hz, (dd, IH), 
7.95 Hz, (dd, IH), 7.68 Hz, (dd, IH), 7.58 Hz, (m, 2H), 7.46 Hz, (d, 2H), 721 Hz, (d, IH), 
5 6.87 Hz, (dd, IH), 4.31 Hz (q, 2H), 1.31 Hz (t, 3H). 

The following compounds were prepared aoccnding to the method of Exanq>le 

211: 



Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




l%] 








212 




28 




0.41 

(Hexane/ 
ethyl 
ac^e 
4:1) 





Example 213 

10 Ethvl3-bromo^-hvdroxv*l"f4-meflioxvbenzvRindole--2H!art>oxvla^ 




A 0,5 mL ethanol/ 0,5 mL HF solution of 44 mg ethyl 6-(beiizoyloxy)-l-(4- 
metfaoxybeoQzyl)indole-2-cafbox}date (Bxample 20, 0.1 mmol) was cooled to O'^C in a 10 
mL lound-bottom flask and stir bar. To fbis stirring solution was added 0.3 mL of NaOEt 
15 1 .0 M in etbanol dropwise. The contents were then brought to reflux and maintained for 2 
hours. The content were then cooled to room temperature and quenched with wat^ then 
acidified with 1 N HCl. The reaction contmts were then extracted wi& 3x5 mL of e&yl 
acetate, dried with N%S04 to yield 0.42 mg (95% yield) of an off white solid. The product 
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had a Rf of 0.17 20% ethjd acetate/hexane; *H NMR (300 MHz, Acetone-D6); 8.68 Hz (s, 
IH), 7.47 Hz (d, IH). 7.19 Hz (t, IH), 6.87 Hz (m, 2H), 6.79 Hz (dd, IH), 6.67 Hz (s, IH), 
6.62 Hz (dt, IH), 5.76 Hz (s, 2H), 4.35 Hz (q, 2H), 3.40 Hz (s, 3H), 1.37 Hz (t, 3H). 

Example 214 

Ethvl 3-bromcH6^c ydopri>pYlm ethoxvM-Q-methoxvbenzvDm^ 



To a dry 5 mL roxmd-bottom flask and stir bar was charged with 3.0 mg of NaH 
(0.12 mmol) followed by addition of 0.2 mL of DMF and cooled to 0 C. To the 
hetaogeneous solution was added a 0.3 ml 42 mg DMF solution of ethyl 3-bromo-6- 
hydroxy-l-(4-methoxybenzyl)indole-2-caiboxylate (Example 213, 0.1 mmol). The 
solution was maintained at O^'C for 20 minutes after which biomomethyl cyclopropane 
was added via syringe and tiie reaction contents wm wanned to rL and stirred ovemight 
The reaction was quenched with water then acidified followed by extraction with efhyl 
acetate and conc»tration in vacuo to yield 30.0 mg (61.05 yield) of an off white solid. 
The product had a Rf of 0.58 20% efhyl acetate/hexane ; mass spectroscopy gave M^ of 
459.6 (calc'd exact mass for C23H24BrN04 = 458.34) 




Example 215 
Ethvl-3-(4-t-butvlphenvn-7-cvclopropvlmethvH- 
(3-methoxvbenzvlMH-indole-2-carboxvlate 
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Aluminum chlcmde (OJ24 g, 2 eq.) was suspeuded in diddottmieifame (20 mL) and 
cooled to 0 ''C. Boiane-t-butyiamine complex (0.14 g, 1.8 eq.) was added slowly, and fhe 
mixture was stored for 30 minutes. A solution of ethyl-3-(4-t-butyiphenyl)-7- 
(cyclopropyl)caibonyl-I-<3-metfaoxybenzyl)-lH-indole-2-<^^ (Example 201, 

5 0.405 g, 0.9 mmoL) in dichloiomethane (S mL) was added, and the reaction was stirred for 
two hours. The mixture was quenched wifli water and diluted with dichlorometfaane. The 
organic layer was washed with IN HCl and saturated sodium bicarbonate, dried over 
sodium sul&te, then purified by flash chromatogr^hy over silica to give 0.26 g (62%.) 
The desired product had: NMR (300 MHz, CDQs) 7.21-7.4 (m, 5 H), 7.1 1 (d, 1 H), 
10 7.02 (t, 1 H), 6.95 (t, 1 H), 6.59 (d, IH), 6.35 (m, 2 H), 5.9 (s, 2 H), 3.9 (q, 2 H), 3.58 (s, 3 
H), 2.75 (d, 2 H), L26 (s, 9 H), 0.85 (t, 3 H), 0.4 (m, 2 H), 0.02 (m, 2H). 



The following oonqioimds were prepared according to the method of Example 

215: 



Ex. 


Structure 


Yield 


MS 


Rf 
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Example 217 

(3-(4*MethoxvphenvD-l-lf3-(trifluoromethvnphenvllmethYl}indol-2-Yft 




To a stirred solution of efliyl 3-(4-m^oxyplieQ^)-l-{[3-(trifluoiomelhyl)pheDyl]- 
5 inelhyl}indole-2-carbox)date, prepared by the method described in W094/14434 {120 g, 
2.6S mmol), in tetrahydrofiiran was added a 2.0 M solution of LiBH4 in tetrahydrofuran 
(2.65 inL, S.29 mmol). The resulting mixture was heated to reflux for 18 h. The reaction 
was cooled to RT and then to O^'C. A LO M solution of LiAlH4 in tetrahydrofuran (4 mL, 
4 nunol) was added and the reaction stirred another 2 h. The reaction was quendied by 

10 the addition of water then 1.0 M HQ in water. The resulting mixture was extracted witih 
ethyl acetate. The combined organic layers were dried over anhydrous magnesium sulfate 
and concentrated to a residue. Flash chromatogFaphy of fhe residue on ^ca in a 2:1 to 
1:2 hexane:ethyl acetate gradimt yielded 650 mg (60%) of a white solid. NMR (300 
MHz, DMSO-Jef) 8 7.65-7.46 (m, 6H), 7.39-7.34 (m, IH), 7.32-7.25 (m, IH), 7.17-7.02 

15 (m, 4H), 5.68 (s, 2H), 5.40 (s, 2H), 4.59 (s, 2H), 3.81 (s, 3H) ppm; Rf = 0.41 (2:1 
hexane:ethyl acetate (v/v)). 
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344TMetfaoxvphenvlVl-ff3-/triflooromethvDphenvl1m 




To a solution of (3-{4-niettioxyphenyi)-l-{[3- 

5 (trifItiorometfa^)phe&yl]methyl}mdol-2-yI)^ (Example 217, 600 mg, L45 

nunol) in dichlotometfaane (20 mL) was added Dess->Martin Periodinane (1 .2 g» 2.9 mmol) 
and the resulting yellow solution was stiired for 30 min at RT. The leaction was 
quendied by the addition of saturated aqueous sodium bicaifoonate (10 mL) and saturated 
aqueous sodium tfaiosulfate (10 mL). The resulting mixture was extracted widi ediyl 
10 acetate and the combined organic layers were dried over anhydrous magnesium suliate 
and concentrated to an orange solid. The solid was washed with Et20 and collected by 
filtration to yield 257 mg (45%) of a pale yeDow solid. Rf = 0.66 (4:1 hexanerediyl acetate » 
(v/v)). 

Example 219 

15 2^a-TriflaorO"l-(3-(4-metiioxvphenvM- 

(r3-(triffluorometiivRphenvIlmethvllindol-2-vRethan-l-oi 
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To a solution of 3-(4-mefhoxyphenyl)-l-{[3- 

(tii£hiQromefliyi)phenyl]mefliyI}indole-2-<»^ (Example 218, 200 mg, 0.49 

mmol) in tetrahydiofuran (5 mL) was added a 0,5 M solution of TMSCF3 in 
tetrahydrofaran (4.9 mL, 2.4 mmol). The resulting solution was cooled to O^^C and a 1.0 
5 M solution of TBAF in tetrahydrofuran (0.10 mL, 0.10 mmol) was added. The mixture 
was stirred for 10 min at O^C and then let warm to RT and quenched by the addition of 
wata:. The resulting mixture was extracted with tetrahydrofuran, adsorbed onto silica, and 
purified by flash chiomatography on silica in 4:1 hexanerethyl acetate (v/v) to yield 49 mg 
(21%) of an orange soHd NMR (300 MHz, DM&Od^) S 7.60-7.26 (m, 6H), 7.22-7.01 
10 (m, 6H), 5.81 (s, 2H), 3.83 (s, 3H); mass spectroscopy gave MH*" = 480.2 (calc'd exact 
mass for C25H19F3N02 = 479.13). 

Example 220 

Ethyl 5-r2-fS-methvl-2>phenvM3-tMa2oI-4>vKeflioxv1-lfr-indol^^ 




15 A solution of ethjd 5(hydroxy)-l^-indol6-2-carboxylate (991 mg, 4.83 mmol) and 

2-(5-mefliyl-2-phen)d-l,3-thiazol-4-yi)ethanol (1.06 g, 4.83 mmol) in tetrahydrofuran (30 
+ 5 mL rinse) was added to a stirred mixture of triphen)dphosphine (1 .3 g, 4.9 mmol) and 
l,r-(3zodicarbonyl)dipipCTdine (1.2 g, 4.9 mmol) in tetrahydrofuran (10 mL). The 
reaction was stirred for 48 h and then diluted wi& ethyl acetate (200 mL). This solution 

20 was washed successively with water, 10% hydrochloric add, and brine, dried over 
anhydrous magnesium sulfate, and concentrated in vacuo. Flash chromatogr^hy of the 
residue over silica gel using 25% ethyl acetate/hexane gave 1.04 g (53%) of the desired 
product. The product had: NMR (300 MHz, acetone-De) □ 10.40-10.55 (hr s, 1 H), 
7.89-7.95 (m, 2 H), 7.38-7.49 (m, 4 H), 7.19 (d, 1 H), 7.06-7.09 (m, 1 H), 6.95 (dd, 1 H), 

25 4.304.40 (m, 4 H), 3.20 (t, 2 H), 2.51 (s, 3 H), 1.35 (t, 3 H); mass spectrometry gave MH* 
= 407.1 (calcM raact mass for C23H22N2Q3S = 406,14). 

The following compounds were prepared according to the method of Example 

220: 
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Ex. 
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221 




36 


4753 


0.1 

ATT / 

(Hexane/ 
ethyl 
acetate 
7:3) 





TCYgmplft 111 

Ethyl 19-aza-19-f(3"methoxvphenvRmethvll"7>14-dioxatetracvclo- 
ri3.5J,l<2.6>.0<l&21>lMcosa-lf20UA6f23^.15r22U6.18f21V^^ 
5 carboxvlate 




To a solution of ethyl 5-hydroxy-3-(3-hydroxyphenyi)-l-[(3-methoxyphenyl)- 
methyl]indoIe-2-carbox)date (Example 118, 237 mg, 0.57 mmol) in acetone (20 mL) was 
added potassium carbonate (200 mg, 1.45 mmol) and 1,6-dibromohexane (0.079 mL, 0.52 

10 mmol). The resulting mixture was heated to reflux for 48 h, cooled to RT, concentrated 
and partitioned between ethyl acetate and water. The organic layer was collected and the 
aqueous layer was extracted with eth;^ acetate. The combined organics were dried over 
anhydrous magnesium sulfate and concentrated to 25 mg (9%) of an oil. Mass 
spectroscopy gave MlT = 500.2 (calc'd exact mass for C31H33NO5 = 499.24); TLF Rf = 

15 0.22 (hexane/eihyl acetate 2:1). 
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Example 229 
5-(BenzvloxvV3"[4>( cvclopropvimethoxvtehenvll-1- 
(3-metiioxvbenzvI>-lH-mdole-2-carboxvlic add 




5 1 M Aqueous sodium hydroxide (1 mL) was added to a stirred solution of ethyl 5- 

(benzyloxy)-3-[4-(cycloprop^metfaoxy)phenyl]-l-(3-in^ 

oxylate (Example 61, 100 mg, 0.178 mmol) in methanol (1 mL). The reaction was 
warmed (50 ^C) and stirring was continued for 18 k After cooling the reaction was 
diluted with water (20 mL) and dien the solution was adjusted to pH - 2 using 1 M 

10 hydrochloric add. The pnxfaict was extracted with ^yl acetate (3x20 mL) and tfaea Ae 
combined org^c extracts were washed with brine^ dried over anhydrous magnesium 
sul&te, and concentrated in vacuo. Flash chromatogr^hy of the residue over silica gel 
usmg 50% ^yl acetate/hexane gave 38.4 mg (40%) of the desired product as a pure white 
soKd(mp= 185-187*^0). The product had: NMR (300 MHz, CDCb) 5 7.25-7.48 (m, 

15 8 H), 6.89-7.17 (m, 3 H), 6.65-6.78 (m, 2 H), 5.83 (s, 2 H), 5.05 (s, 2 H), 3.84 (d, 2 H), 
3.68 (s, 3 H), 1.25-1.35 (m, 1 H), 0.57-0.67 (m, 2 H), 0.31-0.41 (m. 2 H); mass 
spectroscopy gave MH* = 534.1 (calcd exact mass for C34H31NO5 = 533.22). 

Example 230 

l-fC^cIopropvlmeAvIV-3-ff4-methoxvDhenvRmetfavllindoIe-2-carboxvlicacid 



20 
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1.0 M Aqueous sodium hydroxide (4 mL), m^anol (2 mL), and potassium 
hydroxide (5 pellets) were added to a stiired solution of Exan^le 42 (181 mg» 0.499 
mmol) in tetiahydiofiiran (4 mL). The resulting mixture was heated to reflux fi)r 18 h, 
cooled to RT» and acidified with 1.0 M hydrochloric aced. The resulting mixture was 
5 extracted widi d&xyl acetate and tiie combined organic extracts were dried over anhydrous 
magnesium sulfate and concmtrated in vacuo to give 122 mg (72%) of a white solid. 
NMR (300 MHz, DMSOds) 5 7.65-7.53 (m, 2H), 7.30-7.23 (m, IH), 7.16-7.11 (m, 2H), 
7.07-7.00 (m, IH), 6.79-6,74 (m, 2H), 4.44 (d, J= 7.0 Hz, 2H), 4.35 (s, 2H), 3.66 (s, 3H), 
1.25-1.15 (m, IH), 0.40-0.30 (m, 4H); mass spectroscopy gave MH*^ = 336.0 (calcd exact 
10 mass for C21H21NO3 = 335.15), mp = 162-163X. 

Example 231 

3-(CvclopropvlidenemetfavM-f3-(trifluorometfavI>benzvll 
-IH-indoie-l-carboxvlic acid 




15 The compound was prepared fiom ethyl 3-(cyclopropylidenemefhyl)-l-[3- 

(trifluorometh)d)benz^]-lH-indole-2-ca]:boxylate (Example 182) using the method 
described in Example 229, excqit 6N aqueous sodium hydroxide solution was used with 
tetrahydiofuran as a co-solveot Flash chromatography of the residue over silica gel using 
50% ethyl acetate/hexane gave the title compound (57%) as a pale yellow solid (mp = 

20 148-150 °C). The product had: ^HNMR (300 MHz, acetone^^) 5 11.70 (s, 1 H), 8.16 (d, 
1 H), 7.70 (s, 1 H), 7.56-7.46 (m, 4 H), 7.35-7.27 (m, 2 H), 7.19-7.15 (m, 1 H), 5.98 (s, 2 
H), 1.58-1.53 (m, 2 H), 1.33-1.28 (m, 2 H); mass spectroscopy gave MH^ = 372.1 (calcd 
exact mass for C21H16F3NO2 = 371.1 1). 
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Example 232 

3-<BeBzofluen-2-vlV143-(trifloorome&vRbeiizvI)4Ddol^ add 




A mixture of 3 N aq. potassium hydroxide (0.8S mL), &i:ample 62 (100 mg, 0.210 
5 ixunol)» tetrahydxofuran (0.75 mL) aad ethanol (0.75 mL) was refluxed for 2 h. The 
resulting mixture was diluted with ediyl achate and addified with 2 N hydrochloric add. 
The organic layer was separated, dried over anhydrous sodiion sulfate and concratrated to 
afford 67 mg (71%) of product as a white solid. Rf = 0.40 (9/1 
dichloromedianeteethanol); LRMS (+esi) obs'd: 452.0; calcd 451.1, m.p. 243-246°C. 

10 The following compounds were prepared according to the methods of Examples 

229, 230, 232 or 232: 
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^Xsss^^N 0-H 


92 


398 






262 


^^i**^N OH 


96 


468 






263 




93 


430 
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Ex. 
No. 


Structure 


Yidd 
[%1 


MS 


Rf 

(TLC) 


mp 

rq 


264 




65 


374.4 


0^5 

(Heaume/ 
Et20 80:20) 


174- 
175 


265 




70 


336^ 


0.10. 

(Hexane/ 
^yl acetate 
90:10) 


165- 
167 


266 




69 


498.6 


0.10 

(45:45:10 
hexane / 
efliyl 
acetate/ 
medianol) 


79- 

80 


267 


OH 


9 


502 






268 




38 


497.3 




194- 
196 
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Ex. 


Structure 


Yidd 


MS 


Rf 


mp 


No. 




[%J 




(ILQ 


m 


269 


o 'USj^oh 


64 


525.3 




154- 
156 


270 


O V:?s^N OH 


46 


526.3 




141- 
142 


271 


^-:^^N OH 


91 


516.2 


0.15 

(2:1 hexane- 

ethyl 

acetate) 




272 


^V^^N OH 


65 


578.2 


0.15 

(2:1 hexane- 

ethyl 

acetate) 




273 




56 


482.2 




192- 
193 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[%] 




(TLQ 


m 


274 


^ KsfS'^ OH 


90 


511.3 




219- 
222 


275 


^^^^ OH 


75 


512.2 






276 




66 


463.2 






277 


^^^^^^ 


42 


458.1 


0.5 (2.5% 
meQianol 
/CH2a2 


179.1 
179.7 


278 




99 


386.5 
[M-H J 







ISO 
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Ex. 
No. 


Strnctiire 


Yidd 
[%1 


MS 

[M+ET^ 


Rf 

(TLQ 


mp 

rq 


279 




45 


484^ 


0.13 

(20% ethyl 

acetate/ 

hexane) 




280 


F 1 F 


44 


447.3 


0.29 

(5% 

methanol/ 
CHjCb) 




281 




85 


386 






282 




100 






166- 
168 


283 


^^^^^^^^^^ 

So 


59 


428 
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Ex. 
No. 


Structure 


Yield 
1%1 


MS 

[M+H*l 


Rf 

(TLC) 


mp 


284 




78 


440 




204 


285 


T ^ 


88 


473 




250 


286 


^•^^^^ OH 


77 


487 




128 


287 




76 


428 




168 


288 


4. 


82 


454 




120 



152 
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Ex. 
No. 


Stracture 


Yidd 
I%J 


MS 


Rf 

(TLQ 


mp 

m 


289 




70 


468 




159 


290 




74 


440 




103 


291 


Y u 


50 


512 




168 
(dec.) 


292 


r 


95 


497 




151 


293 


^Nf^N OH 


66 


540 




112- 

115 

(dec.) 



153 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




I%] 




CTLQ 


m 


294 




45 


456 




110 
(dec.) 


295 


^SiS**^ OH 


71 


455 




200 


296 




75 


484 




162 


297 


i 


86 


442 




168- 
170 


298 




20 


455.0 




122- 
123 



154 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




[•/•I 


IM+Bf*) 


(TLQ 


m 


299 




79 


412.1 




58-60 


300 


X##*^N OH 


50 


472.2 




79-80 


301 




87 


430.2 


03 (ethyl 
acetate) 


190d 


302 




76 


471.0 




210d 


303 




63 


485.1 




98d 
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Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




I%] 




(TLQ 


m 


304 




89 


483.3 

'.E 




169d 



Example 305 

3-f4-( Cvdopropvlmethoxv)phenvll-l-^3-metiioxvbenzvIVlH-mdoI^^ acid 




5 Ethjl 3-[4-hydroxyph«iyl]-l-<3-methoxybenzyl)-lH-indole-2-carboxy^ 

(Example 121, 21 mg, 0.05 mmol), bromomethylcyclopropane (14 mg, 0.10 mmol), 
potassium carbonate (21 mg, 0.15 mmol), and potassium iodide (catalytic amount) were 
heated (90 °C) in DMF (0.8 mL) for 1 5 hrs. The solvent was then removed \mder reduced 
pressure and the residue was dissolved in dichloromethane (2 mL). The nuxture was 
10 filtered and dien preparative thin layer chromatography of the filtrate (ethyl 
acetate±exane = 1:3) afforded the desired intennediate (31%). 

Ettianol (300 \xL) was added to the intennediate (7 mg). A 2 N solution of 
potassium hydroxide in ethanol/water (1:1, 200 \xL) was added and the mixture was 
heated (60 **C) for 2 hrs. The mixture was cooled to rt and put into an ice bath. 2 N 
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hydrochloric add (210 |iL) was added and a white precipitate finrned. The solvent was 
removed under reduced pressure and the residue was dissolved in 2 mL of 
dichloromethane. The mixture was filtered and then prq)arative thin layer 
(diromatography of the filtrate (ethyl acetatemiethanol = 95:5) gave 4 mg (61%) of desired 
5 product NMR (300 MHz, CDd^) 5 6.65-7.60 (m, 12 H), 5.75 (s, 2 H), 3.84 (d, 2 H), 
3.68 (s, 3 H), 1.25 (m, 1 H), 0.65 (m, 2 H), 0.40 (m, 2 H); mass spectroscopy (negative ion 
mode) gave [M-H]" = 426.2 (RT 4.73, calcd exact mass for C27H25NO4 = 427.18). 



The following compounds were prepared according to the method of Example 

305: 



Ex. 
No. 


Strnctnre 


Yield 
[%1 


MS 


RT 
(TLC) 


mp 

m 


306 




31 


472^ 


4.49 




307 


OH 


24 


515.2 


4.14 




308 




35 


466.0 


5.01 
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Ex. 


Structure 


Yield 


MS 


RT 


mp 


No. 




I%1 


|M+H*1 


(TLC) 


m 


310 


0 

r 


19 


561^ 


4.06 




311 




35 


542.2 


4.97 




312 




32 


5002 


3.40 




313 




15 


4842 


3.41 




314 




41 


510.2 


3.88 
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Ex. 
No. 


Structure 


Yield 
I%1 


MS 

[M+Br*i 


RT 
(TLQ 


mp 

m 


315 


^^^^^^^ 


38 


5622 


3.76 




316 


^ ° 


32 


49S2 


3.85 




317 




40 


584.2 


3.90 




318 




42 


588.3 


4.14 




319 


° 


37 


600.3 


3.94 





1S9 
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Ex. 
No. 


Structure 


Yield 
I%1 


MS 


RT 
(TLQ 


mp 

m 


320 


J" 


33 


560J2 


3.97 




321 




34 


600.2 


3.93 




322 




19 


576.2 


3.29 





Example 323 

3-r4>flV-cvdopropvlcarbamovl)phenvl1-l-ff3-methoxvphenvR 
metfavllindole-2-carboxvIic acid 




160 
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To a 25 mL round-bottomed flask at rt was diarged with 4-{2-(efboxycaiboByl)-l- 
[(3-methoxyphen)d)mefli)d]iiidol-3-yi}beDzoic add (Example 98, 270 mg, 0,63 mmol), 
tetrahydrofuran (2 mL) and one drop of JV^A^-dimefliylfonnamide. Qxalyl chloride (240 
mg, 0.16 mL, L89 mmol) was added to the above mixturo dropwise. After 1 hoxir, the 
5 reaction mixtffe was concentrated and re-dissolved in tetrahydrofuran (2 mL) and 
cyclopropylamine (359 mg, 6.3 mmol) was added After 10 minutes at rt, aqueous sodium 
hydroxide (3 N) was added to tiie reaction mixture and enou^ methanol was added to 
make Qie mixture one phase. The resulting solution was refluxed for 1 hour before it was 
cooled to rt and acidified with hydrochloric acid (IN) and extracted with ethyl acetate (25 

10 mL). The organic layo* was washed wiA water, brine and dried over anydrous sodium 
sulfate. The solution was c(Micaitrated in vacuo to gjve & white solid wlucii was triturated 
with dieHqd ether to provide 3-[4-(N-cydopn>pylcarbamoyI)phenyl]-l-[(3- 
me(hoxyphen>d)inedi34]indole-2-caiboxylic add as a white solid (142 mg, 51%): mp 237 
"C; MS (dectrospray, MH*) calcd for C27H25N2O4 441, found 441; *H NMR (DMSO-d*) 

15 6 13.1 (br s, IH), 8.48 (d, /= 4.0 Hz, IH), 7.88 (d, /= 8.3 Hz, 2H), 7.62 (d, J= 8.4 Hz, 
IH), 7.50 (d, 7= 8.6 Hz, 2H), 7.46 (d, /= 8.1 Hz, IH), 7.30-7.37 (m, IH), 7.12-7.22 (m, 
2H), 6.79 (dd, 8.2, 2.5 Hz, IH), 6.69 (dd, IH), 6.62 (d, 7= 7.6 Hz, IH), 5.83 (s. 2H), 
3.68 (s, 3H), 2.85-2.89 (m, IH), 0.56-0.64 (m, 2H), 0.65-0.75 (m, 2H). 



The following compounds were prepared according to the method of Example 323. 



Ex. 


Stractore 


Yield 


MS 


Rf 


mp 


No. 




(%I 




(TLQ 


m 


324 




82 


469 




230 



161 
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Ex. 


Stractore 


Yield 


MS 


Rf 


mp 


No. 




[%J 




(TLQ 


m 


325 




30 


483 

it 




245 


326 


^"N^*^^ OH 


41 


441 






327 




97 


469 




133 
(dec.) 


328 


^^si^^nSI OH 


86 


441 




204 


329 




82 


469 




108 



162 
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3-[4^Cvdopropvlmefliorvtohenvll-S-eflioxv-l- 
f3-me1horvbenzvlV-lH-indole--2^rbor^c add 




OH 



Water (5 uL) was added to a cooled (0 ) and stirred suspension of potassium 
butoxide (90 mg, 0.80 mmol) in ethyl ether (5 mL). The sluny was stirred for 5 min and 
then a solution of ethyl 3-[4-(cyclopropytaiethoxy)phenyI]-5-ethoxy-l"(3- 
methoxybenzyl)-l^-indole-2-carboxylate (Example 144, 52 mg, 0.10 mmoL) in ethyl 
ether (2+1 mL rinse) was added. The mixture was warmed to rt and stirred for 16 h- The 
solution was adjusted to pH = 7 witii 1 M hydrochloric acid and diluted wifli ethyl acetate 
(SO mL). This mixture was washed with water and brine, dried over anhydrous 
magnesium sulfate, and concentrated in vacuo. The residue was purified by preparative 
TLC, using 1:1 ethyl acetate/hexane as the eluent, to afford 7.0 mg (14%) of desired 
product The product had: ^HNMR (300 MHz, acetane-D6) 6 7.45-737 (m, 3 H), 7.18 (t, 
1 H), 6.99-6.91 (m, 4 H), 6.77 (dd, 1 H), 6.70 (m, 2 H), 5.85 (d, 2 H), 3.99-3.86 (m, 4 H), 
3.69 (s, 3 H), 1.36-1.28 (m, 4 H), 0.63-0.59 (m, 2 H), 0.39-0.37 (m, 2 H); mass 
spectroscopy gave MH*" = 472.2 (calcd exact mass for C29H29NO5 = 471.20). 

The following compounds were prepared according to the method of Example 



330: 
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Ex. 


Stractnre 


Yield 


MS 


Rf 


■up 


No. 




[%! 


IM+H*| 


(tic) 


TO 


331 




30 


486^ 


0.52 

etli^ acetate) 




332 




39 


5002 


0.52 












(2:1 nexane- 










ethyl acetate) 




333 


<{X 

^^t^'''^ OH 


51 


484.2 


0.52 

(2:1 ncxane^ 
ethyl acetate) 




334 




29 


498.2 


0.52 

(2.1 nexane* 
ethyl acetate) 




335 


^"-^H OH 


55 


483.3 




180- 
181 



164 
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XXCIU 




AX 




No. 




1%1 


[M+H*l 














(flc) 




336 




48 


5162 


0.17 












(2:1 nexane- 






OH 






ethyl acetate) 






F 











Example 337 

3"(4-Methoxvphenvft-l-ir3"(tilflaoromethvDphenvllsiilfonvl)m acid 




tert-Butyl 3-<4-metfaoxyphea)d)-l-{[3-(trifluon)metfayi)phenyl]sulfon^ 
carboxylate (Example 27, 45 mg, 0.08S mmol) was dissolved in trifluoroacetic add (0.4 
mL). The resulting mixture was allowed to stir for 5 minutes. The reaction mixture was 
treated with a saturated aqueous sodium bicarbonate solution and then retracted with ethyl 
acetate (3x4 mL). The combined organic extracts were dried over anhydrous magnesium 
sulfate and concentrated in vacuo to a£ford 3-(4-medioxyphenyl)-l-{[3- 
(trifluotomethyi)phenyl]sulfonyl}indole-2-carboxylic acid as an oil (17 mg, 42%): 'H 
(acetone-d«) 8 3.70 (s, 3 H), 6.85-6.89 (m, 2 H), 7.20-7.34 (m, 2 H), 7.47 (dd, ^.6, 8.1 
Hz, 1 H), 7.60-7.68 (m, 3 H), 7.83 (br d, I H), 8.06 (d, ^8.2 Hz, 1 H), 8.63 (m, 2 H); 
mass spectroscopy HPLC ES MS m/z (rel abundance) 476 ((M+H)^ 48%). 
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wo 02/30895 



PCTAJSOl/42644 



Example 338 

3-(4-MetfaoxvphenvI>-l-U3-ftriflaoroinetfavDphenvl]carbonvB 
mdole-2-carboxvttc Add 



F3C 




rert-Butyl 3-(+-methox5^henyl>l-{[3-<trifliion>methyl)phea 
carboxjdate (Example 226, 32 mg, 0.065 mmol) was converted using the method 
described above for Example 230 afford 3-(4-methoxyphenyl)-l-{[3-(trifluorometh>i)- 
phenyl]carbon54}indole"2-caiboxyhc acid as an oil (2 mg, 7%): NMR (acetone-d^) 
3.84 (s, 1 H), 7.04-7.05 (m, 2 H), 7.32-7.33 (m, 1 H), 7.50-7.52 (m, 4 H), 7.84-7.87 (m, 1 
H), 7.99-8.06 (m, 1 H), 8.14-8.19 (m, 1 H), 8.42-8.47 (m, 2 H). 



Formic add (4 mL) was added dropwise to a stirred solution of /erf-Butyl 3-[3- 
(cyclopropylmethoxy)phenyl]-l-[(4-£luoK)phenyl)methyl]indole-2-^^ (Example 
72, 431 mg, 0^1 mmol) in didUoromethane (1.0 mL). The reaction was stirred at room 
temperature for 8 h, then concentrated in vacuo. The resulting solids were placed on a pad 
of siUca gel and purified by chromatogrq>hy (gradient fiom 30% ethjd acetate/hexane to 



Example 339 

3-f3-(Cvclopropvlmethoxv^phenvll>l-ff4-fluorophepvD 
methvnipdole-2-carboxvIic Acid 




166 
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100% ethyl acetate) to afi^ 3-[3-(cycloprop5iinett»oxy)phen)i]-l-[(4- 
fluorophe!nyl)meth)d3mdole-2-caibox5dic add (324 mg, 85%): mp = 200-202 "C, *H NMR 
(acetone-de) 0.32-0.37 (m, 2 H), 0.55-0.61 (m, 2 H), 121-1.31 (m, 1 H), 3.86 (d, ^7.0 
Hz, 2 H), 5.90 (s, 2 H). 6.89-6.93 (m, 1 H), 7.00-7.08 (m, 4 H), 7.11-7.16 (m. 1 H), 7.18- 
7.24 (m, 2 H), 7.30-736 (m, 2 H), 7.52-7^8 (m, 2 H), 11.28 (hr s, 1 H); mass 
spectroscopy gave MH* = 416 (60%). 



Tlie following con^uads were prepared in according to Has m^od of Example 

339: 



Ex. 
No. 


. Structure 


Yield 

ra/ 1 

I%J 


MS 

[M+H J 


Rf 

(TLQ 


1 E 


340 




77 


482 




glass 


341 


^^^^^^^^ 
F 


86 


416 




197- 
198 


342 




52 

(over 
2 

steps) 


445.2 


0.50 

(methanol/ 
CH.2CI2 1:9) 
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(4-lipftrnhMirY lV-lH4ndole-2--carboxvlic add 




F 



5 Sodium hydride (60% dispersion in mineral oil, 64 mg, L60 mmol) was added in 

portions to a cooled (0 X) and stirred solution of efhyl 3-{4-ethoxyphenyl)-l-(4- 
fluorobenzyl)-5-(hydroxymeth3d)-lH-indole-2-caiboxylate (Example 141, 480 mg, 1.073 
mmol) in tetzahydrofixran (10 mL). The mixture was allowed to wann to room 
temperature over a period of 1 hour. Cyclopropylmethylbromide (216 mg, 1.60 mmol) 

10 was added, and the mixture was stirred for 18 hours. The reaction was partitioned 
betwe» water and etibjd acetate. The aqueous layer was extracted with ethyl acetate (2x). 
The combined organic ^tracts were washed with brine, dried over anhydrous magnesium 
sulfate, and concentrated in vacuo. The resulting crude oil was purified by flash 
chromatography on silica gel eluted on a gradient fix>m 100% hexane to 50% ethyl 

15 acetate/hexane. The title compound was obtained as a white solid (50 mg, 10%) with a 
mp = 171-173 ""C. The product had: NMR (300 MHz, acetone-ife) 5 7.52 (d, 1 H), 
7.48-7.47 (m, 1 H), 7.42-7.38 (m, 2 H), 7.34-7.33 (m, 1 H), 722-7.18 (m, 2 H), 7.06-6.98 
(m, 4 H), 5.89 (s, 2 H), 4.53 (s, 2 H), 4.10 (q, 2 H), 3.27 (d, 2 H), 1.40 (t, 3 H), 1.13-1.01 
(m, 1 H), 0.47-0.42 (m, 2 H), 0.25-0.22 (m, 2 H); mass spectroscopy gave USt = 474.2 

20 (calcd exact mass for C29H28FNO4 = 473.20). 
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Example 348 

S>f2-<^Cvclopropvlinethoxv>€thvll-3-(4-€thoxvphenvl>-l- 
(4-fluorobeiizYlV^ /y-indole-2-carboxvlic acid 




F 



5 A solution of ethyl 3-(4-e&oxypheayl)-l-(4-fliiorobenzyl)-5-(2-hy<to 

mdole-2-caiboxylate (Example 133, 275 mg, 0.596 imnol) in tetrahydro&ran (8 + 2 mL 
rinse) was added slowly (5 min) to a cooled suspension of sodium hydride (72 mg, 3.0 
mmol) in tetrahydrofiiran (2 mL). The reaction was stirred for 1 h and then 
(bromomefliyl)cyclopropane (0^9 mmol, 400 mg, 3.0 namol) was added. The cold bath 

10 was rmioved and the solution was stirred for 18 h. The reaction was quenched by pouring 
onto ice water (100 mL) and ibea flie solution was adjusted to pH = 7 using 1 M 
hydrod3loric add. The product was extracted with ethjd acetate (3x70 mL) and then the 
combined organic extracts were washed with Imne, dried ov^ anhydrous magnesium 
sul&te and concentrated in vacuo. Flash duomatography of the residue over silica gel 

15 using 50% ediy! acetate/hexane gave 154 mg (53%) of product The product had: 

NMR (300 MHz, acetone-De) 5 7.32-7.50 (m, 4 H), 7.18-7.30 (m, 3 H), 6.97-7.10 (m, 4 
H), 5.87 (s, 2 H), 4.09 (q, 2 H), 3.59 (t, 2 H), 3.22 (d, 2 H), 2.88 (t, 2 H), 1.40 (t, 3 H), 
0.85-0.10 (m, 1 H), 0.38-0.48 (m, 2 H), 0.13-0.23 (m, 2 H); mass spectroscopy gave MH* 
= 488.0 (exact mass calcd fw C30H30FNO4 = 487.22). 
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Example 349 

l-('(l£V2-Phenylvinvl>-3-(4-meAoxvDhenvnmdQle-2H:art)oxvlate 




OH 



A 60% suspCTsion of sodium hydride in mineral oil (75 mg, 1.85 mmol) was 



5 sdired in DMF (5 mL). To this suspension was added edi^ 3-(4-medioxyplienyi)indole- 
2-caiboxylate (Example 105, 500 mg, 1.65 mmol). The resulting mixture was stirred 6x 
30 min at RT before (i{)-styrme oxide was added. The resulting mixture was then heated 
to 120X for 18 h. The reaction was cooled to RT, diluted with water, and washed widi 
ethyl acetate. The aqueous layer was collected, acidified witfi hydrochloric acid, and the 



10 resulting suspended solid collected by filtration to yield 311 mg (51%) of a solid. 

NMR (300 MHz, DMSO-ds) 8 13.00 (s, IH), 8.02 (d, /= 14.9 Hz, IH), 7.87-7.82 (m, 
IH), 7.63-7.56 (m, 2H), 7.52-7.36 (m, 6H), 7.36-7.25 (m, 2H), 7.07-7,00 (m, 2H), 6.91 (d, 
J= 14.9 Hz, IH), 3.81 (s, 3H). 



15 



Example 350 
Sodium 3-r4-(cvclopropvl siiifaiiyl) phenvn-l- 
f3-ftrifluorometfavDbenzvll"lH-indole-2-carboxvlate 
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To a slurry of sodium hydride (10.8 mg, 0.428 mmol) in S ml tetrahydrofiiran, was 
added a solution of 3-(4-Cyclopn)pylttiiophenyl)-l-{[3- 

(trifhiorometh3d)phenyl]methyl}indole-2K5art^ add (Example 77, 100 mg, 0.214 
nunol) in tetrahydrofiiran (5 mL). The reaction mixture was stirred at rt for 30 min and 
5 filtered to give a 210 mg (100%) of product NMR (I3MS0D6, 5 = 2.48): 7.78 (s, 
IH), 7.46 - 7.61 (m, 6 H), 729 - 7 J5 (m, 3H), 6.95 - 7.05 (m, 2H), 5.71(s, 2H), 2.47 - 
2.49 (m, IH), 1.04 - 1.15 (m, 2H), and 0.58 - 063 (m, 2H). 

Example 351 

Sodium 3-( 4-to^-butvlphenvIVS-F2-( cvclopropvlmethoxv)ethvi] 
10 -l^S-metfaoxybenzyR-lg-indole-l-carboxvlate 




Sodiimi hydride (6.8 mg, 0.28 mmol) was added to a cooled (0 °C) and stirred 
solution of 3-{4-rerf-butylpheayl)-5-[2-(cyclopropylmethoxy)ethyl]-l-(3-metfaoxybenzyl)- 
l/f-indole-2-carboxyUc add (Example 275, 145 mg, 0.283 mmol) in tetrahydrofiiran (10 

15 mL). The cold bath was removed and the mixture was stirred 2 h. Concentration in vacuo 
left 148 mg (98%) of the desired product. The product had: *H NMR (300 MHz, acetone- 
De) 5 7.63 (d, 2 H). 7.47 (s, 1 H), 7.34 (d, 2 H), 7.18 (d, 1 H), 7.09(dd, 1 H), 6.96 (dd, 1 
H), 6.91 (s, 1 H), 6.85 (d, 1 H), 6.69 (dd, 1 H), 5.75 (s, 2 H), 3.66 (s, 3 H), 3.56 (t, 2 H), 
3.22 (d, 2 H), 2.84 (t, 2 H), 1.32 (s, 9 H), O89-1.05 (m, 1 H), 0.35-0.45 (m, 2 H), 0.07- 

20 0.17 (m, 2 H); mass spectroscopy gave M+2H^-Na = 512.2 (calcd ^act mass for 
C33H36^fNa04 = 533.25). 
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Example 352 

PotftMiiim 3-f4-cvdopropvlfliiophenvR-l-l r3-(triflttoromethvlV 
phcnvllmedtvl? indole-2-carboxvlate 




P 



O-K 



A solution of 1 0% potassium hydroxide in metbanolrwater (1 :9, 30 mL) was added 
to a stiired solution of ethyl 3-(4-cyclopropylthiophenyl>l-{[3-(trifluoromethyi)- 
phenyi]mefliyl}indole-2-caiboxyiate (Exan]5)le 262.5 g, 3 nunol) in tetrahydrofiiran (3 
mL). The reaction was wanned to 50 and stirred 18 h. After cooling, the reaction 
mixture was filtered to leave 50 mg of potassium 3-(4-cycloprop}dfhiophenyl)-l-{[3'- 
(trifluoromethyi>phenyl].melh)d}indole-2-caiboxylate. *H NMR (DMS0-D6) 8 7.80 (s, 
1 H), 7.69-7.60 (m, 11 H), 5.69 (s, 2 H), 2.27-2,31 (m, 1 H), 1.04- LIO (m, 2 H), and 
0.58 - 0.63 (m, 2 H). 

Example 353 

3«r4-fC^rdopropvlsnlfonvnphenvll^l-ir3-(triflnorometfavDphenvll 
metiivHindole»2-cartM)xvlic acid 
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To a solution of 3-(4-Cyclopi:op)dtiriophen3d)-l-{[3Ktrifl^ 
methyl)phenyl]methyl}indole-2H5aib-oxy^ add (Example 262) 100 mg, 0^14 mmol) in 
10 mL CHCI3, m-CPBA (162 mg, 0.47 mmol) was added at -10 ®C. The reaction was 
stilted for 2 h and ihca wamied to rt The reaction was diluted with dichloiomefhane and 
5 washed with water and brine. The organic layer was dried oVer anhydrous sodium sul&te 
and concentrated in vacuo. Flash dmmiatography of tiie residue over silica gd using 
ethyl acetate/hexane gave 70 mg (65%) of product NMR (DMSO-De) 5 13.22 (br s, 
IH), 7.93 (d, J= 8.7 Hz, 2H), 7.14 -7.12 (m, 10 H), 5.94 (s, 2H), 2.89 - 2.93 (m, IH), and 
1.06 - 1.16 (m, 4H). MS [M-H] = 498 (HPLC/MS). 

10 Example 354 

3-f4-lgyt-BatvlphenvI)-5-[fcvclopropvlmetihv l>aminn]-1 -(3-methoxvbeiizvIV 
nidole-2-carboxvlic add hydrochloride 




Ethyl 3<4-tert-butylphenyl)-5-[(cyclopropyimethyi)amino]-K3-metho^ 
15 l^-indole-2-carboxylate (Example 165» 420 m& 0.84 mmol) was reacted using the 
method described for Example 237. After hydrolysis the solution was adjusted to pH^l 
using 1 M hydrochloric add. Hie resulting precipitate was collected by filtration, using 
eth)4 ether to wash, to afBard 250 mg, (59%) of product The product had: *H NMR (300 
MHz, CD3OD) 87.71 (d, 1 H), 7.39-7.59 (m, 6 H), 7.16 (dd, 1 H), 6.72-^.80 (m, 1 H), 
20 6.61-6.69 (m, 2 H), 5.84 (s, 2 H), 4.36 (s, 2 H), 3.71 (s, 3 H), 2.68-2.80 (m, 1 H), 1.41 (s, 9 
H), 1.15-1.25 (m, 1 H), 0.80-0.96 (m, 4 H); mass spectroscopy gave MH^-HCl = 483.3 
(calcd exact mass for C31H34N2O3 = 482.26). 
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Example 355 

5-rfCvcIopropvlme tliyl)amlii ol^3-(4-ethorvphen^l- 
f4-flttorohen2yl)->1 /y">nidole-2-carfaoxvlic acid hvdrocMoride 




Efhyl 5-[(cycIopn)pylme&yl)amino]-3-(4-ethoxyphOTyl)-l -(4-fluorob 
indole-2-carboxylate (Example 166, 470 mg, 0.97 mmol) was converted to 430 mg (90%) 
ofproduct using the method described for Example 238. The product had: ^HNMR(300 
MHz, CD3OD) 5 7.70 (d, 1 H), 0.87 (d, 1 H), 7.34-7.44 (m, 3 H), 7.07-7.16 (m, 2 H), 
6.92-7.03 (m, 4 H), 5.82 (s, 2 H), 4.35 (s, 2 H), 4.08 (q, 2 H), 2.68-2,77 (m, 1 H), 1.41 (t, 3 
H), 1.34-1.43 (m, 1 H), 0.83-0.94 (m, 4 H). 

Example 356 

(3-(4-MethoxvphenvIVl-{f3-(trifluoromethvl>phenvllmethvllmdol 
-2-YR-N«f phenvlsiilf onvRcarboxamide 



Benzenesulfonamide (155 mg, 1.0 mmol), l-(3-dimethylaminopropyl)-3-ethyl- 
caibodiimide hydrochloride (96 mg, 0.50 mmol), and 4-(dimethylamino)pyridine (20 mg, 
0.16 mmol) were added to a stiired solution of 3-(4-methoxyphaiyl)-l-{[3- 
(trifluoiomediyl)phenyi]mettiyl}indoIe-2-carboxyIic add (Lit W094/14434, 213 mg, 
0.50 mmol in dichloromethane (5 mL). The resulting mixture was stirred for 18 h and 
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then quenched with hydrodilcnic add ( IN), llie mixhiie was extracted wilh eihyl ace^ 
(2 X 20 mL) and flie combined organic extracts was washed with brine, dried over 
anhydroiis sodium sul&te, and concCTtrated in vacuo. The residue was purified with silica 
gel flash chromatography using hexane/^ethyl acetate (2/1) as the eluant to give a white 
5 solid. It was further purified by trituration with diethjd dher to afford (3-(4- 
methoxyphenyl)- 1 - { [3-(trifluoromediyl)phaiyl]methyl} indol-2-)d)-N-(pheaylsulfon)4) 
carboxamide as a white solid (220 mg, 78%): mp > 250 °C; MS (electrospray, MEO calcd 
for C30H24F3N2O4S 565.1, found 565.0; NMR (DMSO-de) 5 7.51-8.31 (m, 17 H), 7.03 
(br s, IH), 6.17 (s, 2H), 4.36 (s, 3H). 



10 The following compounds were prepared according to the method of Example 

356: 



Ex. 


Structure 


Yield 


MS 


Rf 


mp 


No. 




I%1 




(TLQ 


pq 


357 




66 


595 








































358 




33 


579 




162 


359 


0^ 


16 


599 
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2JJ-TriflQoro-l-(3--^4-meflioxvDhenvlVl-r3-/t^ 
■lH-mdol-2-vBetilianone 



5 




Dess-Martin reag^t (39 mg, 0.09 mmol) was added to a stirred solution of 2^,2- 
trifluoro4 -(3-(4-methoxyphenyl> 1 - {[3-(trifluorDmethyl)phe^^ 

1 *ol (Example 219» 40 mg, 0*08 mmol) in dichlQiomediane (2 mL). The resulting solution 
was stirred for 2 hours, more oxidant was added, and flien the mixture was left stixring for 

10 18 h. The reaction was quenched with a mixed aqueous solution of saturated sodium 
bicarbonate and saturated sodium tfaiosulfate (1:1, 10 mL), and the mixture was extracted 
with ethyl acetate (2 x 10 mL). Hie combined organic extracts were washed with water, 
and brine, dried over anhydrous magnesium sul&te, and concentrated in vacuo. Silica gel 
flash chromatography using hexane/ethyl acetate (4/1) as the eluant gave 2,2,2-trifluoro-l- 

15 (3-(4-methoxyphenyl)-l-{[3-<trifiuoromefhyl)pheayl]methyl}indol-2-yl)et as an 

orange oil (27 mg, 70%): NMR (300 MHz, DMSO-de) 5 7.76 (d, IH), 7.47-7.62 (m, 
4H), 7.20-7.45 (m, 5H), 7.05 (d, 2H), 5.76 (s, 2H); MS (MH^ calcd for C25H18F6NO2: 
478., found: 478. 

Biological Protpcol 

20 The activity of a given compound in binding to PPAR-y can be assayed routinely 

according to procedures known in the art. See, e.g., Nichols, et a/.. Anal. Biochem .. 257 
(2), (1998), 112-119, 114; Brown, et al., Chem. & Bio .. 4 (12), (1997) 909-918. The 
PPAR-7 binding assay described below was used to determine the PPAR-y binding 
activities of the compounds of the invention. 
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Compoiinds were tested for their ability to bind to PPARy using a spin plate assay 
(gel filtration binding assay). The PPARy ligand binding domain (LBD) (amino adds 
195-475) was expressed in Escherichia coli as poIyHis-tagged fusion protems and purified 
by means of an q)itope tag. The LBD (210 ng per well) was then incubated in 96-well 
5 mim>titer plates for two hours at room temperature with.; a constant concentration of 
radioligand (8nM pa: well) ([^HJBRL 49653) and four concmtrations (1 tM, 10 nM, 
IOQdM and 1 of test compound. Eadi confound was tested in triplicate. Fifty-* 
micloliter aliquots of each well were loaded into each well of an equilibrated 96-well gel 
filtration plate (Edge Biosystems 31909) and placed on top of a pre-labeled Wallac plate 

10 (1450-515)- The plates were centrifiiged (Beckman GS-6R) at 2500 rpm for 5 minutes, 
170 ^1 Sdtisafe® scintillation fluid (Fisher) was added to each well, the plates were 
sealed, and after 1 hour, w^ counted in a Wallac MicroBeta counter. The amount of 
nonspecific binding, as assessed by control wells containing 10 fiM of the corresponding 
unlabeled ligand, was subtracted fiom each data point. For each compoimd tested, the 

15 data was averaged and plots of ligand concentration vecsus CPM of radioligand bound 
were constructed. Apparent ICso values were estimated fixnn nonlinear least-squares fit of 
the data assuming simple competitive binding. 

The comi>oimds of the invention were found to inhibit [^H]BRL 49653 binding at 
PPAR-^ with an ICso of 10 pM or less. IC50 ranges of compounds of the present invention 
20 in the PPAR-y Binding Assay are given in the table below. 



Activity of Exemplified Compounds 



IC50 betwem 10 nM and 
10 mM 


ICso between 100 pM and 
9.99 nM 


230 


231 


233 


232 


238 


234 


239 


235 


241 


236 


242 


237 


245 


240 


246 


243 


247 


244 


248 


249 


251 


250 
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ICso between 10 nM and 
lOfiM 


ICsa betwem 100 pM and 
9^nM 


252 


253 


254 


257 


255 


258 


256 


259 


267 


260 


269 


261 


270 


262 


274 


263 


276 


264 


278 


265 


279 


266 


280 


268 


281 


271 


282 


272 


286 


273 


291 


275 


292 


277 


293 


283 


294 


284 


295 


287 


296 


288 


298 


289 


300 


290 


301 


297 


302 


299 


303 


304 


306 


305 


310 


307 


318 


308 


319 


311 


322 


312 


323 


313 
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IC50 between 10 nM and 
10 


IC58 between 100 pM and 
9.99 nM 


324 


314 


325 


315 


326 


316 


327 


317 


328 


320 


329 


321 


333 


330 


337 


331 


338 


332 


355 


334 


358 


335 


360 


336 




339 




340 




341 




342 




343 




344 




345 




346 




347 




348 




349 




350 




351 




352 




353 




354 




356 




357 




359 
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Hie entire disclosures of all qyplicatiom, patents and publications dted above are hereby 
incorporated by reference. 

The invention may be embodied in o&er specific forms without departing from the 
q>irit or essential diaracteristics thereof The foregoing oxBSBples are included by way of 
5 illustration only. Accordingly, the scope of the invention is limited only by the scope of 
the appended claims. 
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Claims 



What is claimed is: 



1. 



A compound according to the general formula (I) 




herein 




R' 
R« 

t 
n 

r' 



is selected fix)m alkyl of 1-7 carbon atoms, alkenyl of 2-8 carbon atoms, 
alkynyl of 2-8 carbon atoms, (CH2)tS(=0)2, and (CH2)nC(=0); 



is selected from phmyl, cycloalkyi of 3-8 carbon atoms, heterocycloalkyl 
of 3-8 carbon atoms and 1-2 heteroatoms selected from N, S and O, 
cycloalkenyl of 5-9 carbon atoms, and heterocycloalkenyl of 3-8 carbon 
atoms aiui 1-2 heteroatoms selected fiomN, S and O, 

wherein may be substituted with alkoxy of 1-8 carbon atoms, 
haloalkoxy of 1-8 carbon atoms and a number of halogen atoms up 
to the perfaalo level, halogra, alkyl of 1-8 caibon atoms, haloalkyl 
of 1-8 carbon atoms and a number of halogen atoms up to the 
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pethalo level, or Q-{CH2)nR ; 

Q 

is selected from NR^^, NH, S and O; 

R'» 

is selected from cycloalkyl of 3-9 caibon atoms, heterocycloalkyl of 3-8 
caibon atoms and 1-2 heteroatoms selected from N, S and O, cycloalkenyl 
of 5-9 carbon atoms, and heterocycloalkeajd of 3-8 carbon atoms and 1-2 
heteroatoms selected from S and O; 

R» 

is selected fiom alkyl of 1-8 carbon atoms, alkenjd of 1-8 caibon atoms and 
allsyayl of 1-8 carbon atoms; 

X 

is selected from NR^^, NH, O, and S; 

r2 

is selected from hydrogen, alkyl of 1-8 carbon atoms, haloalkji of 1-8 
caibon atoms and a number of halogen atoms up to the peifaalo level, and 

(CH2)nS(=0)2R"; 

r" 

is selected from aryl of 5-14 carbon atoms and heteroaryl of 3-1 1 caibon 

atoms and 1-2 heteroatoms selected from N, S and O, wifli the proviso that 

^ is not isoxazole, 

wherein R^^ may be substituted with alkyl of 1-8 carbon atoms, 

alkenyl of 2-8 carbon atoms, alkynyl of 2-8 carbon atoms, alkoxy of 

1-8 carbon atoms, haloalkyl of 1-8 carbon atoms and a number of 

halogen atoms up to the pethalo level, haloalkoxy of 1-8 carbon 

atoms and a number of halogen atoms up to the perhalo level, or 
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halogen; 

3 
R 

is selected from: 

(a) R^^-R^^ wherein 
R^^ 

is selected from alkyl of 1-7 caibon atoms, alkenyl of 2-7 
caibon atoms, alkynyl of 2-7 caibon atoms, and C(=0), and 

r" 

is selected from cycloalk^ of 3-7 caxbon atoms, 
cycloalkeayl of 5-9 caibon atoms, heterocycloalkji of 3-8 
carbon atoms and 1-2 heteroatoms selected from N, S and 
O, and heterocycloalkenyl of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, 

wherein R^^ may be substituted with alkyl of 1-8 
caibon atoms, alkenyl of 2-8 carbon atoms, alkyn^ 
of 2-8 caibon atoms, alkoxy of 1-8 caibon atoms, 
haloalkyl of 1-8 caibon atoms and a number of 
halogen atoms iip to tibie perfaalo level, haloalkoxy of 
1-8 caibon atoms and a number of halogen atoms up 
to the peihalo level, or halog^; or 

(b) cycloalkyl of 3-9 caibon atoms, heterocycloalkyl of 3-8 carbon 
atoms and 1-2 heteroatoms selected from N, S and O, 
cycloalkenyl of 3-8 caibon atoms and 1-2 heteroatoms selected 
from N, S and O, and heterocycloalkenyl of 3-8 carbon atoms 
and 1-2 heteroatoms selected from N, S and O, 

all of whidi may be substituted with alkyl of 1-8 carbon 
atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8 
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carbon atoms, cycloalkyl of 3-9 carbon atoms, 
heterocycloalkyl of 3-8 caibon atoms and 1-2 
heteroatoms selected ficom N, S and O, cycloalk^yl of 
3-8 carbon atoms and 1-2 hetdx)atoms selected fiom N, 
S and O, heterocycloalkenyl of 3-8 caibon atoms and 1- 
2 heteroatoms selected fiom N, S and O, aryl of 5-14 
caibon atoms and heteroaiyl of 4-8 carbon atoms and 1- 
2 heteroatoms selected from N, S and O, or may be spiro 
fused with cycloalkyl of 3-9 caibon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected fiom N, S and O, cycloalkenyl of 
3-8 caibon atoms and 1-2 heteroatoms selected fiom N, 
S and O, heterocycloalkenyl of 3-8 carbon atoms and 1- 
2 heteroatoms selected from N, S and O, aryl of 5-14 
caibon atoms and heteroaryl of 4-8 carbon atoms and 1- 
2 heteroatoms selected from N, S and O; or 
aryl of 5-14 caibon atoms or heteroaryl of 3-11 caibon atoms 
and 1-2 heteroatoms selected fix>m N, S and O, which are 
substituted with 1-3 of the following: 

(i) SiiCHsh; 

(ii) (g^loalkyl of 3-9 carbon atoms, heterocycloalkyl 
of 3-8 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, cycloalkenyl of 5-9 
caibon atoms, and heterocycloalkenyl of 3-8 
caibon atoms and 1-2 heteroatoms selected fixmi 
N, S and O, with the proviso that said 
heterocycloalkenyl is not imidazole; 

(iii) S(=0)2R*^ 
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wh^ein R^^ is selected from (^cloalkyl of 3-7 
caibon atoms, heteiocycloalk^ of 3-8 carbon 
atoms and 1-2 heteroatoms selected from N, S 
and O, cyoloalkenyl of 5-9 carbon atoms, 
heterocydoalkenyl of 3-8 caibon atoms and 1-2 
hetm)atoms selected from N, S and O, aryi of 5- 
14 carbon atoms and heteroar^ of4-ll caibon 
atoms and 1-2 heteroatoms selected from N, S 
andO; 

(iv) R^^,which combines with to form a radical of 
the formula -Y-(CH2)rY-, 

wherein Y is selected from NR^^» NH, S and O; 

(v) C(=0)R^^ 

- wherein R^^ is selected from alkyl of 1-8 
carbon atoms, cycloalkji of 3-9 carbon 
atoms, heterocycloalkyl of 3-8 carbon atoms 
and 1-2 heteroatoms selected from N, S and 
O, cycloalkenyl of 5-9 carbon atoms, 
heterocydoalkenyl of 3-8 caibon atoms and 
1-2 heteroatoms selected from N, S and O, 
andZ-R^^ 

- wherein Z is selected from (CH2)n, NH, 
NR^^OandS, 

- wherein R^^ is selected from cycloalkyl of 3- 
9 carbon atoms, heterocycloalkyl of 3-8 
carbon atoms and 1-2 heteroatoms selected 
from N, S and O, cycloalkenyl of 5-9 carbon 
atoms, heterocydoalkenyl of 3-8 carbon 
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atoms and 1-2 heteroatoms selected fiom N, 
S and Oy aryl of S-14 caxbon atoms and 
heteroar3d of 3-11 caibon atoms and 1-2 
heteroatoms selected fiom N, S and O; 

(vi) Z.r"-R^^ wherein: 

18 

- R is selected fiom alkyl of 1-8 caibon 
atoms, cycloalkyi of 3-9 carbon atoms, 
heterocycloalkyl of 3-8 caxbon atoms and 1-2 
heteroatoms selected fiom S and 
cycloalkenyl of 5-9 carbon atoms, 
heterocycloalkenyl of 3-8 carbon atoms and 
1-2 heteroatoms selected from N, S and O, 
aryl of 5-14 carbon atoms, heteroaryi of 3-11 
caibcm atoms and 1-2 heteroatoms selected 
fix>m N, S and O, and (CH2)nC(=0), and 

- R^^ is selected from hydrogen, halogen, 
haloaUcyl of 1-8 carbon atoms and a number 
of halogm atoms \sp to the perhalo level, 
alkyl of 1-8 caibon atoms, alkenyl of 2-8 
caibon atoms, alkynyl of 2-8 caibon atoms, 
cycloalkyi of 3-9 caibon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected fixnn N, S and O, 
cycloalkenyl of 5-9 caibon atoms, 
heterocycloalkmyl of 3-8 caibon atoms and 
1-2 heteroatoms selected from N, S and O, 
R^°-R^VdZ-R^^and 
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- Z is as defined above, and 

- is selected from ar^ of S-14 caibon 
atoms and h^m>aryl of 3-11 caibon atoms 
and 1-2 heteroatoms selected from N, S and 
O, and 

- R^* is selected from hydrog^ cycloalkyl of 
3-9 caibon atoms, heterocycloalkyl of 3-8 
caibon atoms and 1-2 heteroatoms selected 
from N, S and O, cycloalkenyl of 5-9 caibon 
atoms, heterocycloalkenyl of 3-8 caibon 
atoms and 1-2 heteroatoms selected from N, 
S and O, aiyl of 5-14 caibon atoms and 
heteroaryl of 3-11 carbon atoms and 1-2 
heteroatoms selected from N, S and O; 

with the proviso that when R^ is fiiryl, benzofiuanyl, 
boizothienyl, beozoxazolidinyl, benzoxazol^, 

benzothiazolydinyl, bmzoffaiazolyl, benzoisothiazoiyi, 
benzopyrazolyi, benzoimidazolyl, benzoimidazolidinyl, 
benzoisooxazolyi, or benzoxadiazolyl R^ may be unsubstituted, 
and 

with the fiirther proviso that, (1) when R^ is aryl or heteroaryl, Z 
is O or (CH2)n, R*^ is (CH2)nC(=0), alkyi, aryl or heteroaryl, 
and R^^ is hydrogen, halogen, haloalkyl or alkyl, or (2) when R^ 
is phenyl or napthyl and R^^ is alkyl, one of die following 
£^lies: 

- R^ is oth^ than hydrogen and R^ is other than alkyl or 
alkenyl, 
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- XisNHaiidR^is(CH2)nS(=0)2R". 

- R^is(CH2)nC(==0),(CH2)tS(=0)2,alkenyloralkynyl, 

Q 10 

- R is substituted with Q(CH2)dR > 

- R is other than hydrogen, or 

- R is other than hydiogen; and 

(d) fiirjd, benzofiiranyl, benzothi^jd, b^izoxa2X)lidinyl, 
benzoxazol}i» bmzothiazolydin^, benzothiazoljd, 
baizoisothiazolyl, beozopyrazolyl, benzoimidazolyl, 
benzoimidazolidinyU benzoisooxazoljd, or benzoxadiazolyl, 
which may be substituted with alkyl of 1-8 carbon atoms, 
alkenyl of 2-8 carbon atoms, alkynyl of 2-8 carbon atonois, 
alkoxy of 1-8 carbon atoms, haloalkyl of 1-8 cazbon atoms 
and a number of halogen atoms up to the p^halo level, 
haloalkoxy of 1-8 caibon atoms and a number of halogen 
atoms up to the perhalo level, or halogen; or 

is selected from hydrogen and E-R^-R^^, 
wherein 

E is selected from NR^^> NH, S and O; 

R^^ is selected from alkyl of 1-8 caibon atoms, cycloalkyl of 3-9 
carbon atoms, heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalkenyl of 5-9 carbon 
atoms, and heterocycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O; 

R^^ is selected firom hydrogen, halogen, haloalkyl of 1-8 carbon atoms 
and a number of halogen atoms up to the peihalo level, alkyl of 1-8 
carbon atoms, alk^yl of 2-8 carbon atoms, alkynyl of 2-8 carbon 
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atoms, cycloalkyl of 3-9 carbon atoms, heterocycloalkyl of 3-8 caibon 
atoms and 1-2 heteroatoms selected fixxm N, S and O, cycloalkenyl of 
5-9 carbon atoms, and heterocycloalkenyl of 3-8 caibon atoms and 1-2 
heteroatoms selected fiom N, S and O; and 

33 

R has the meanings given above; 

(1) is selected fiom: 

(a) hydrogen; 

(b) (CH2)qCOOH 

wh^e q is 1-4 

(c) C(=0)R^» 

wherein R^ is selected fiom alkyl of 1-8 caibon atoms, 
cycloalk^ of 3-9 caibon atoms, heterocycloalkyl of 3-8 
caibon atoms and 1-2 heteroatoms selected from N, S and O, 
cycloalkmyl of 5-9 caibon atoms, heterocycloalkenyl of 3-8 
carbon atoms and 1-2 heteroatoms selected from N, S and O, 
ar}d of 5-14 carbon atoms and heteroaryl of 3-11 carbon 
atoms and 1-2 heteroatoms selected fix>m N, S and O; 

(d) (^cloalkyl of 3-9 carbon atoms, h^erocycloalk^ of 3-8 carbon 
atoms and 1-2 heteroatoms selected &om N, S and O, 
cycloalkmyl of 5-9 carbon atoms, and heterocycloalkenjd of 3- 
8 carbon atoms and 1-2 heteroatoms selected &om N, S and O; 

(e) -(CH2)n-D-R^» wherein: 

(i) D is selected fix)m NR^^» NH, S and O, and 

(ii) R^ is selected from aUcjd of 1-8 caibon atoms, alkenyl of 2- 
8 caibon atoms, alkynyl of 2-8 carbon atoms, C(=0)R^'*, and 
(CH2)mR^^ wherein 
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m is (M, with tike proviso that whra R is pheayi or 
nq)thyi, Z is O, R^* is aDqd and R^^ is hydrogen, 
halogen, haloalkyl or alkyi, m is 1-4, 

R^ is selected fiom cycjoalk}! of 3-9 caifoon atoms, 
heterocycloalkyl of 3-8 caibon atoms and 1-2 
heteroatoms selected fiom N, S and O, cycloalkenyl of 
5-9 caifoon atonsis, heterocycloalkenyl of 3-8 caifoon 
atoms and 1-2 heteroatoms selected fiom N, S and O, 
C(=0)OH, NHR^-R^, NR^:R^, (CH2)dOR^^TI^, NH- 
R^^^andR'V, 

R^ is alk^ of 1-8 carbon atoms, 

R^ is selected from hydrogen, cycloalkyl of 3-9 caibon 
atoms, heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalk^yl of 
5-9 caifoon atoms, heterocycloalkenyl of 3-8 carbon 
atoms and 1-2 hetmatoms selected fiom N, S and O, 
aryi of 5-14 caifoon atoms and heteroaryl of 4-1 1 caifoon 
atoms and 1-2 heteroatoms selected from N, S and O, 

R^^ is selected from cycloalkyl of 3-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalkenyl of 
5-9 carbon atoms, heterocycloalkenyl of 3-8 carbon 
atoms and 1-2 heteroatoms selected fiom N, S and O, 
ar^ of 5-14 caifoon atoms, and heteroaryl of 4-1 1 caifoon 
atoms and 1-2 hetax>atoms selected fiom N, S and O, 
and 

R^^ is selected from hydrogen, halogen, haloalkjd of 1-8 
carbon atoms and a number of halogen atoms up to the 
perhalo level, alkyl of 1-8 carbon atoms, alkenyl of 2-8 
caifoon atoms, alkynyl of 2-8 caifoon atoms, alkoxy of 1- 



191 



wo 02/30895 



PCT/USOl/42644 



8 caibon atoms, axyl of 5*14 caibon atoms, heteoaryl of 
4-1 1 caibon atoms and 1-2 hetetoatoms selected &om N, 
S and O, and C(=OpH, or 

(2) R ^ oombmes with to form a radical of fomiila -Y-(CH2)rY-, 

whaiein Y is as defined above; 

is selected firom hydrogen, OH, and T-R"-R^'» 

wheran T is selected firom NR", NH, S and O and R'*> R^' and R^^ are 
as defined above; 

R' 

is sdected fixmi hydrogen, C( =0)R^. (CHz^D-R^. and r"-R^^ 
wherein D, R^ and R^ are as defined above, and 
R^' 

is selected from alkyl of 1-7 carbon atoms, alkenyl of 2-8 carbon 
atoms, alkynyl of 2-8 caibon atoms, and C(=0), and 

r'^ 

is selected fiom aryl of 5-14 carbon atoms, heteroaryl of 3-1 1 
caibon atoms and 1-2 heteroatoms selected from N, S and O, 
cycloalkyl of 3-9 caibon atoms, cycloalkenyl of 5-9 caibon atoms, 
heterocycloalkjd of 3-8 caibon atoms and 1-2 heteroatoms 
selected fiom N, S and O, and heterocycloalkenyl of 3-8 caibon 
atoms and 1-2 hrteroatoms selected firom N, S and O, 

wherein R"^^ may be substituted with alkjd of 1-7 carbon 
atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8 carbon 
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atoms, alkoxy of 1-8 caibon atoms, haloalkyl of 1-8 caibon 
atoms and a numb^ of halogen atoms \sp to the perhalo 
level, haloalkoxy of 1-8 caibon atoms and a number of 
balogm atoms up to the pethalo level, or halog^; 

and phannaceutically acceptable salts thereof. 

2. The compound of claim 1, wherein one of R ' R > R and R is hydrogen, and 
phannaceutically acceptable salts thereof. 

3. The compound of claim 2, wherein R"^ and R^ are hydrogen, and phannaceutically 
acceptable salts fliereof 

4. The compound of claim 3, wherein 

is selected fiom (CH2)qCOOH. CX=0)R^, (CH2XiD-R^, cycloalkyl of 3-9 

caibon atoms, h^erocycloalkyl of 3-8 carbon atoms and 1-2 heteroatoms 
selected fibm N, S and O, cycloalkenjd of 5-9 carbon atoms, 
het^ocycloakenyl of 3-9 caibon atoms and 1-2 heteroatoms selected from N, 
S and O, or R^ combines with R^ or R^ to fonn a radical of the formula -Y- 
(CH2)rY-; 

R** 

is selected from OH T-R^*-R^^ or combines with R^ to form a radical of the 
fonnula-Y-(CH2)rY-; 

and pharmaceatically accq)table salts thereof 

5. The compound of claim 4, wherein R^ combines with R^ to form a radical of the 
formula -Y-(CH2)t-Y-; and phaimaceutically acceptable salts thereof 

6. Hie compound of claim 5 : 
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and phannaceutically acceptable salts thereof. 

7. The compound of claim 4, wherein combines with to fomi a radical of the 
fonnula -Y-(CH2)rY-; and phannaceutically acceptable salts thereof 

8. The compound of claim 7: 




and phannaceutically acceptable salts thereof 
9. The compound ofclaim 4, wherein 
R^ 

is selected from (CH2)qCOOH, C(=0)R^^ (CH2)nD-R^, cycloalkyl of 3-9 
carbon atoms, heterocycloalkyl of 3-8 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, cycloalkenyl of 5-9 carbon atoms, and 
heterocycloakenyl of 3-9 carbon atoms and 1-2 heteroatoms selected from N, 
S and O; and 
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R 

is selected from OH and T-R^*-R^^; 
and phannaceutically acceptable salts thereof. 

10. The compound of claim 3, wh^rdn is hydrogen; and phaimaceutically 
accqptable salts thereof 

11. The compound of claim 10, wherein R^ is selected from OH and T-R^*-R^^. 

12. The compound of claim 11: ' . 




and phannaceutically accq>table salts thereof. 

13. The compound of claim 3, wherein R^ is hydrogen; and phaimaceutically 
accq)table salts thereof. 

1 4. The compound of claim 1 3, wherein 
R^ 

is selected from (CH2)qCOOH, C(=0)R^, (CH2)„D-R^^ cycloalkyl of 3-9 
carbon atoms, heterocycloalkyl of 3-8 carbon atoms and 1-2 heteroatoms 
selected from S and O, cycloalken^ of 5-9 carbon atoms, and 
heterocycloakenjd of 3-9 carbon atoms and 1-2 heteroatoms selected from N,. 
SandO; 
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and phannaceatically acceptable salts th^:eof. 

15. The compomid of claim 14, wherem is selected fiom (CH2)nD-R>^f cycloaB^l 
of 3-9 carbon atoms, heterocycloallcyl of 3-8 carbon atoms and 1-2 h^eroatoms 
selected from N, S and O, cycloalkenji of 5-9 caibon atoms, and 
heterocycloaken^ of 3-9 caxbon atoms and 1-2 hetax)atoms selected fiom N, S 
and O; and phannaceatically acceptable salts thereof. 

1 6. Hie compomA of claim 15, wherein 
D is selected from O, NR^^ and NH; 
n is 0-2; 

R^^ is selected frcm alkyl, alkenyl, C(=0)R^ and (CH:^^^; 

R^"* is selected fiom cycloalkyl of 3-9 carbon atoms, COOH, ^IR^-R^^ NH-R^'^- 

R^^ C(=0)R^^-R^® and O-R^^-R^*; 

and pharmaceutically acceptable salts thereofl 

17. Hie compound of claim 16 selected from: 
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and phannaceutically acceptable salts thereof. 

18. The CQmpouQd of claim 2» wherein and R^ are hydrogen; and 
phannaceutically acceptable salts thereof 

19. Hie campoimd of claim 18» wherdn R'^ is £-R^-R^; and phannaceutically 
acceptable salts thereof. 

20. The compound of claim 19, wherem E is O, R^^ is alky! and R^^ is cylcoalkyl; and 
phannaceutically acceptable salts tiiereof. 

21 . The compound of claim 20: 




and phannaceutically accq}table salts thereof. 

22. The compound of claim 2, wherein R^ and R^ are hydrogen; and 
phannaceutically acceptable salts thereof. 

23. The compound of claim 22, wherein R^ is selected from C(=0)R^"» (CH^DSP* 
and R^^-R^^J and phannaceutically acceptable salts tiiereof 

24. The compound of claim 23, wherein 
D is selected from O, NH and NR^^; 
nis 0-2; 

R^ is selected from alkyl of 1-8 carbon atoms, C(=0)R^^ and (CH2)mR^^; 
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R^^ is selected from C(=0)R^^-R^^ NHR^^-R^^ and NR^^-R^^ 
and phatmaceutically acceptable salts thereof. 
25. Hie compound of claim 24 selected jGrom: 




and phaimacentically acceptable salts thereof 
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A K £ 'T 

26. The compound of claim 2, wherein all of R > R » R and R are hydrogen; and 
pharmaceutically acceptable salts thereof. 

27. The compound of claim 26, wherem 

is selected fixm alkyl, alkmyl and (CH2)nC(K>); 

r' 

is selected &om phenyl and cylcoallcyl; 

X 

is selected from O, MH and NR^^; 

R^ 

is sdected from H and (CH2)nS(=0)2R"; 

r' 

is selected from 

(a) r'^.r'\ 

(b) heterocycloalkyl or heterocycloalkeayl, 

(c) aryl or heteroaryl, and 

(d) fur}d, benzofiiranyl, benzothienyl, benzoxazolidinyl, benzoxazolyl, 
benzothiazolydinyl, benzo11uazol3d, bmzoisothiazol}d, 
benzopyrazoljd, beozoimidazolyl, benzoimidazolidinjd, 
benzoisooxazol^, or benzoxadiazoljd, whidi may be substituted with 
allQd of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2- 
8 carbon atoms, alkoxy of 1-8 carbon atoms, haloalkyl of 1-8 carbon 
atoms and a number of halogen atoms up to the perhalo level, 
haloalkoxy of 1-8 carbon atoms and a number of halogen atoms up to 
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the pedialo level, or halogai; 
and pharmaceutically acceptable salts thereof 
28. The compound of claim 27, wherein 

is selected from alkyl, alkeDyl and C(=0); 

is selected from cycloalkyl, heterocylcoalkyi and heterocycloakenyl; 
is selected from: 

(a) phenyl and furyl, benzofuranyl, benzothienyl, benzoxazolidinyl, 
benzoxazoljd, benzothiazolydinyl, benzothiazolyl, benzoisofhiazolyl, 
benzopyrazolyl, benzoin[uda2oIyi, benzoimidazolidinyl, 

benzoisooxazolyl, or benzoxadiazoljd, which may be substituted with: 

(i) C(=0)R*^ wherein R^^ is selected from alkyl and QR^^, Q 
is selected from O, NH and NR^^ and R^^ is cycloalkyl, 

(ii) Z-R^^-R'^ wherein Z is selected from O, NH, NR", S and 
(CH2)n, R^* is selected from C(-0), alkyl, cycloalkyl and 
heterocycloalkyl, R^' is selected from hydrogen, cycloalkyl, 
heterocycloalkyl, Q-R^^ and R^^-R^^ Q is selected from O, 
NH and NR^^, R^^ is selected from aryl and heteroaryl, and 

21 

R is selected from hydrogen, heterocycloalkyl and 
cycloalkyl; 

(iii) cycloalkyl, heterocycloalkyl, cycloalkenyl, and 
het«x>cycloalkenyl; 



(b) fturjd, benzofuranyl, benzothienyl, benzoxazolidinyl, benzoxazolyl, 
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benzothiazolydinyl, benzothiazolyi, bCTZoisothiazoljd, ben2X)pyrazolyl, 
b^QZoimidazolyl, benzoimidazolidinyl, benzoisooxazolyl, or 
benzoxadiazolyi, which may be substituted with alkyl of 1-8 caibon 
atoms, BSkenyl of 2-8 caibon atoms, alkynyl of 2-8 carbon atoms, 
alkoxy of 1-8 carbon atoms, haloalkyl of 1-8 carbon atoms and a 
number of halogen atoms up to the perfaalo level, haloalkoxy of 1-8 
carbon atoms and a numb^ of halogen atoms up to the perhalo level, or 
halogen; and 

(c) cycloalkyl and heterocycloaUcenyl; 



and phannaceutically acceptable salts thereof. 

29. The compound of claim 28, wherein R is C(=0); and phannaceutically 
acc^table salts thereof. 

30. The compound of claim 29, selected from: 



and phannaceutically acceptable salts thereof 

31. The compound of claim 28, wherein R is selected from alkyl and alkenyl; and 
pharmaceutically acceptable salts thereof 

32. The compound of claim 3 1 , selected from: 
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and pharmaceutically acceptable salts thereof. 

33. The compoimd of claim 28, wherein is selected from fiiry!, benzofbranyl, 
benzothienjd, benzoxazolidinyl, benzoxazolyl, benzothiazolydinyl, benzothiazolyl, 
benzoisothiazolyl, benzopyrazolyl, benzoimidazolyl, benzoimidazolidinyl, 
benzoisooxazolyl, or benzoxadiazolyl, which may be substituted with alkyl of 1-8 
carbon atoms, alkenyl of 2-8 caibon atoms, alkynyl of 2-8 carbon atoms, alkoxy of 
1-8 carbon atoms, haloalkyl of 1-8 carbon atoms and a number of halogen atoms 
up to the perhalo level, haloalkoxy of 1-8 carbon atoms and a number of halogen 
atoms up to flie peifaalo level, or halogen; and pharmaceutically acceptable salts 
thereof. 

34. The compound of claim 33, selected from: 
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and phannaceutically acceptable salts thereof. 

35. The compound of claim 28, wherein is phenyl; and phannaceutically acceptable 
salts tfa^eof. 

36. The compound of claim 35, whorein is (CH2)nC(=0); and phannaceutically 
acceptable salts thereof 

37. The compound of claim 36, selected fixmi: 
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and phannaceotically acceptable salts thereof 

38. The compotind of claim 35, wherein 

is selected fboni alkyl and alkeayl; 
X is selected NH and NR^^ 

is (CH2)nS(=0)2R^^; and 
phannaceotically acceptable salts fliereof 

39. The compound of claim 38 selected from: 




and phaimaceutically acceptable salts thereof. 
40. The compound of claim 35, wherein 
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is selected from alkyl or alkenyl; 
XisO; 

is hydrogen; 
R^ is phenyl substituted with C(=0)R*^; 
and phannaceutically acceptable salts tfaereo£ 
41 . Hie compound of claim 40» selected from: 
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and phannaceuticaUy acceptable salts thereof. 

42. The compound of claim 35, wherein 

is selected from allcyl and alkenyl; 
XisO; 

R is hydrogen; 

R^ is phenyl substituted with cycloalkyl, heterocycloalkyl, cycloalkenyl or 
heterocycloakenyl; 

and phannaceuticaUy acceptable salts thereof. 

43. The compound of claim 42, selected from: 
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and phaimaceutically acceptable salts thereof. 

44. The compound of claim 35, wherein 

is selected fiom alkyl and alkeayl; 
Xis O; 

is hydrogen; 
R^ is phenyl substituted with Z-R^^-R^^ 
and phannaceutically acceptable salts ihereo£ 

45. The compound of claim 44, selected from: 



wo 02/30895 



PCT/USOl/42644 




214 



wo 02A30895 



PCT/USOl/42644 




215 



wo 02/30895 



PCT/USOl/42644 




216 



wo 02/30895 



PCTAJSOl/42644 



and phannaceudcally acceptable salts hereof. 

46. Phammceutical compositions comprising a conqx)und according to claim 1, 2, 3, 
4, 9, 10, 1 1, 13, 14, 18, 19, 22, 23, 26, 27, 28, 29, 31, 33, 35, 38, 40, 42, or 44 and 
a phannaceuti cally acceptable carrier. 

47. A method of treating or preventing a PPAR-^ mediated disease or condition, 
conpdsing administering to a mammal a compound according to formula Ila 




wherein 

(1) is selected &om hydrogen and R^-R^ or 

(2) combines vnih BJ to form a radical of the formula 

is selected from aUsyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms, 
allqmyl of 2-8 caibon atoms, (CH2)nS(=0)2 and (GH2)nC(=0); 

is selected fiom aryl of 5-14 carbon atoms, heteroaryl of 4-11 carbon atoms 
and 1-2 heteroatoms selected from N, S and O, cycloalkyi of 3-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 heteroatoms selected from N, S 
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and O, cycloalkea^ of 5-9 carbon atoms, and hetooc^cloalkenji of 3-8 caibon 
atoms and 1-2 heteroatoms selected fix>m N, S and O; 

wherein may be substitituted with alkoxy of 1-8 carbon atoms,* 
haloalkoxy of 1-8 carbon atoms and a mmib^ of halogen atoms iq) to the 
perhalo level, halogeai, alkyl of 1-8 carbon atoms, haloalkyl of 1-8 carbon 
atoms and a number of halogen atoms np to the peihalo level, or X- 
(CH2)„CH3R'^ 

Rio 

is selected from cycloalkyl of 3-9 carbon atoms, heterocycloalkyl of 3-8 carbon 
atoms and 1-2 heteroatoms selected from N, S and O, cycloalkenyl of 5-9 
caibon atoms, heterocycloalkenyl of 3-8 carbon atoms and 1-2 heteroatoms 
selected from N, S and O; 

XandX' 

are each independently selected from NH, NR^^, {CJiz^ O and S; 

n 

is a nmnber from 0-8; 

is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 caibon atoms and 
alkynyl of 2-8 caibon atoms; 

is selected from hydrogen, alkyl of 1-8 carbon atoms, haloalkyl of 1-8 carbon 
atoms and a number of halogen atoms up to the perhalo level, NHS(=0)2R^\ 
and(CH2)oS(=0)2R"; 

R" 

is selected from aryl of 5^14 carbon atoms and hetmaryl of 4-1 1 caibon atoms 
and 1-2 het^oatoms selected from N, S and O, 

wherein R^* may be substituted with alkyl of 1-8 caibon atoms, alkenyl of 
2-8 carbon atoms, alkynyl of 2-8 caibon atoms, alkoxy of 1-8 caibon 
atoms, haloalkyl of 1-8 carbon atoms and a numbo- of halogen atoms up to 



219 



wo 02/30895 



PCT/USOl/42644 



fbc petfaalo level, alkoxy of 1-8 caibon atoms, baloalkoxy of 1-8 carbon 
atoms and a number of halogen atoms up to tiie perhalo level, or halogen; 

is selected from: 

(a) hydrogen, 

(b) R^^-R^^ wherein 

is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 caibon 
atoms, alkynyl of 2-8 carbon atoms, and (CH2)nC(==0), 

is selected from aryl of 5-14 caibon atoms, heteroaryl of 4-11 
carbon atoms and 1-2 heteroatoms selected jBrom N, S and O, 
c^cloalkjd of 3-9 caibon atoms, cycloalkenyl of 5-9 caibon atoms, 
heterocycloalksd of 3-8 carbon atoms and 1-2 h^eroatoms 
selected fiom N, S and O, and heterocycloalkeayl of 3-8 caibon 
atoms and 1-2 heteroatoms selected from N, S and O, 

wherein R^^ may be substituted with alkyl of 1-8 carbon 
atoms, alkenyl of 2-8 carbon atoms, alkyayi of 2-8 carbon 
atoms, haloalkyl of 1-8 caibon atoms and a number of 
halogen atoms vp to the peifaalo level, alkoxy of 1-8 carbon 
atoms, baloalkoxy of 1-8 caibon atoms and a number of 
halogen atoms up to the perhalo level, or halogen; 

(c) cycloalkyl of 3-9 carbon atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalkyl of 3-8 caibon atoms and 1-2 heteroatoms selected 
from N, S and O, heterocycloalkenyl of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, all of which may be: 

(i) substituted with aryl of 5-14 carbon atoms, heteroaryl of 4- 
11 carbon atoms and 1-2 heteroatoms selected from N, S 
and O, cycloaUgd of 3-9 caibon atoms, cycloalkenyl of 5-9 
caibon atoms, heterocycloalkyl of 3-8 caibon atoms and 1-2 
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heteroatoms selected fiom N, S and O, heterocycloalkenyl 
of 3-8 caibon atoms and 1-2 heteroatoms selected from N, S 
and O, and C(=0)(CH2)nCH3, or 

(ii) fused wilb a spiro ring of 1-6 caifoon atoms, or 



(iii) fused with an aiyiofS-14 carbon atoms or a heteroaryl of 4- 
11 carbon atoms and 1-2 heteroatoms selected fiom N, S 
and O, ei&er of whidi may be substituted with alk^ of 1-8 
carbon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8 
carbon atoms, haloalkyl of 1-8 carbon atoms and a numbo: 
of halog^ atoms up to the perhalo level, alkoxy of 1-8 
carbon atoms, haloalkoxy of 1-8 carbon atoms and a number 
of halogen atoms up to the perhalo level, or halogen; 

(d) aryl of 5-14 carbon atoms or heteroarjd of 4-1 1 carbon atoms and 1- 
2 heteroatoms selected from N, S and O, eitiier of which may be 
substitoted wifli: 



wherein is selected fiom aryl of 5-14 carbon atoms, 
heteroaryl of 4-11 carbon atoms and 1-2 hetematoms 
selected from N, S and O, cycloalkyl of 3-9 carbon atoms, 
cycloalkenyl of 5-9 carbon atoms, heterocycloalkyl of 3-8 
carbon atoms and 1-2 heteroatoms selected from N, S and 
O, and heterocycloalkmyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, 

(iii) R^^, which combines with R^ to form a radical of the 
formula -Y-(CH2)n-Y-, 

wherein Y and n are as defined above; 

(iv) C(0)R'^ 

- wherein R^^ is selected firom alkyl of 1-8 carbon atoms 
andX-R^^ 



(i) 



.Si(CH3)3; 



(ii) 



S(=0)2R", 
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- wherein R is selected fiom aryl of 5-14 carbon atoms, 
heteroaryl of 4-11 carbon atoms and 1-2 heteroatoms 
selected from N, S and O, cycloalkji of 3-9 caibon 
atoms, cycloalkaiyl of 5-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and 
heterocycloalkenjd of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and 

- whmin X is as defined above; 
(v) X-R^^-R^^ 

- R*^ is selected from aliyl of 1-8 caibon atoms, aryl of 5- 
14 caibon atoms, heteroaryl of 4-1 1 caibon atoms and 1- 
2 heteroatoms selected from N, S and O, cycloalkyi of 
3-9 caibon atoms, cycloalkenyl of 5-9 caibon atoms, 
heterocycloalkyl of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, and 
heterocycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, 

- R*^ is selected fiom hydrogen, halogen, haloalkyl of 1-8 
carbon atoms and a number of halogen atoms up to the 
perhalo level, alkyl of 1-8 carbon atoms, alkenyl of 2-8 
carbon atoms, alkynyl of 2-8 carbon atoms, aryl of 5-14 
caibon atoms, heteroaryl of 4-11 carbon atoms and 1-2 
heteroatoms selected fiom N, S and O, cycloalkyi of 3-9 
carbon atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalkyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, and 
heterocycloalk^yl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, R^^-R^^ and X- 

R^^ 

- X is as defined above. 
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- R"^ is aryl of 5-14 caibon atoms or heteroarjd of 4-1 1 
caibon atoms and 1-2 heteroatoms selected fix>m N, S 
and and 

- R^^ is selected fix>m aiyi of 5-14 carbon atoms, 
hetooaryl of 4-11 caibon atoms and 1*2 heteroatoms 
selected fixmi N, S and O, cycloalk^ of 3-9 carbon 
atoms, cycloa]ken}d of 5-9 carbon atoms, 
hetenx^cloalkyl of 3-8 caibon atoms and 1-2 
heteroatoms selected fiom N, S and O, and 
heterocycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, S and O, 

is selected from hydrogen and X-R^*-R*^ 

wherein X, R^* and R^^ have the meanings given above; 

(1) is selected from: 

(a) hydrogen; 

(b) R^^-R", 

wherein R^^ and R^^ are as defined above, 

(c) C(-0)R^,wherem 

is selected from alkyl of 1-8 carbon atoms, aryl of 5-14 carbon atoms, 
heteroaiyl of 4-11 carbon atoms and 1-2 heteroatoms selected from N, S 
and O, cycloalkyl of 3-9 carbon atoms, cycloalkenyl of 5-9 carbon atoms, 
heterocycloalkyl of 3-8 caibon atoms and 1-2 heteroatoms selected from 
N, S and O, and heterocycloalkmyl of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, 

(d) alkyl of 1-8 caibon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8 
carbon atoms, aiyl of 5-14 caibon atoms, heteroarjd of 4-1 1 caibon atoms 
and 1-2 heteroatoms selected from N, S and O, cycloalkjd of 3-9 caibon 
atoms, cycloalkenyl of 5-9 carbon atoms, heterocycloalkjd of 3-8 caibon 
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atoms and 1-2 heteroatoms selected from N, S and O, and 
heterocycloalkmyl of 3-8 caibon atoms and 1-2 hetoioatoms selected 
from N,S and O, 

(e) -(CH2)ii-Y.R^, wherdn: 

(i) Y and n are as defined above, 

(ii) is selected from alkyl of 1-8 carbon atoms, alkenjd of 2-8 
caibon atoms, alkynyl of 2-8 carbon atoms, C(=0)R^\ {Cll2)Ji^\ 
and R^-R^, wherein 

- R^ is alkyl of 1-8 carbon atoms, 

- R^ is selected from ar^ of 5-14 carbon atoms, 
heteroarjd of 4-11 caibon atoms and 1-2 heteroatoms 
selected from N, S and O, cycloalkyl of 3-9 carbon 
atoms, cycloalk^yl of 5-9 carbon atoms, 
heterocycloalkyl of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, and 
heterocycloalkenyl of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, 

- R^ is selected from cycloalkjd of 3-9 carbon atoms, 
cycloalkenyl of 5-9 carbon atoms, heterocycloalkyl of 3- 
8 caibon atoms and 1-2 heteroatoms selected from N, S 
and O, heterocycloalkenyl of 3-8 carbon atoms and 1-2 
heteroatoms selected from N, .S and O, C(K>)OH, 
NHR^^-R^, NR^^-R^', NR^^^^-R^, (CH2)nR^^-R^, and 

- R^ is alkyl of 1 -8 carbon atoms, 

- R^ is selected from hydrogen, aijd of 5-14 caibon 
atoms, heteroaryl of 4-11 carbon atoms and 1-2 
heteroatoms selected from N, S and O, cycloalkyl of 3-9 
carbon atoms, cycloalken^i of 5-9 carbon atoms, 
heterocycloalksd of 3-8 caibon atoms and 1-2 
heteroatoms selected from N, S and O, and 
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heterocycloalkenyl of 3-8 caibon atoms and 1-2 
h^eEToatoms selected from N, S and O, all of which, with 
the exception of hydrogen, may be fused with aryl of 5- 
14 carbon atoms or heteroaryl of 4-1 1 caibon atoms and 
1-2 heteroatoms selected N, S and O, 

- is selected from arjd of S-14 caibon atoms, 
heteroaryl of 4-11 carbon atoms and 1-2 heteroatoms 
selected fiom N, S and O, cycloalk^ of 3-9 caibon 
atoms, cycloalkooiyl of 5-9 caibon atoms, 
heterocycloalkjd of 3-8 carbon atoms and 1-2 
heteroatoms selected fixxtn N, S and O, and 
heterocycloalkra^ of 3-8 caibon atoms and 1-2 
heteroatoms selected fiom N, S and O, and 

- R is selected fiom hydrogen, halogen, haloalkyl of 1-8 
carbon atoms and a number of halogen atoms up to the 
perhalo level, alkyl of 1-8 carbon atoms, alkenyl of 2-8 
caibon atoms, alkynyl of 2-8 carbon atoms, alkoxy of 1- 
8 carbon atoms, haloalkoxy of 1-8 carbon atoms and a 
number of halogra atoms up to the perhalo level, aryl of 
5-14 carbon atoms and heteroaryl of 4-1 1 carbon atoms 
and 1-2 heteroatoms selected fiom N, S and O; 

(2) combines witti R^ to form a radical of the formula -Y-(CH2)n-Y-, 

whCT^ein Y and n have the meanings given above; 

R^ 

is selected from hydrogen, OH and X-R**-R^^ 

wherein X, R^^ and R^^ have the meanings give above 

R^ 

is selected fiom hydrogen, C(=0)R^, (CH2)n-Y-R^, and R^^-R^^ 

wherein R^, R^, R^^ Y and n have the meanings give above; 
and pharmaceutically acceptable salts thereof. 
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48. A method of treating or prevrating a PPAR-y mediated disease or condition, 
comprising administering to a mammal a compound according to claim 1, 2, 3, 4, 
9, 10, 1 1, 13, 14, 18, 19, 22, 23, 26, 27, 28, 29, 31, 33, 35, 38, 40, 42, or 44. 

49. The method of claim 47 or 48, \dia:ein said PPAR-y mediated disease or condition 
is osteoporosis or osteopmia. 

50. The method of claim 47 or 48, wherein said PPAR-y mediated disease or condition 
is a PPAR-y mediated cancor. 

51. The method of claim 50, wherdn said PPAR-y mediated cancer is selected fiom 
breast, prostate, lung, liposacrcoma and colon cancer. 

52. The method of claim 47 or 48, wherein said PPAR-y mediated disease or condition 
is selected firom hyperglycemia, type 1 diabetes, type 2 diabetes, syndrome X and 
insulin resistance. 

53. The method of claim 47 or 48, wherein said PPAR-y mediated disease or condition 
is selected from dyslipidemia, hypertriglycaidemia, diabetic dyslipidemia, 
hyperlipidemia, and hypercholesteremia. 

54. The method of claim 47 or 48, wherein said PPAR-y mediated disease or condition 
is an inflammatory condition. 

55. The method of claim 54, wherein said inflammatory condition is selected from 
atherosclerosis, inflammatory bowel disease, Alzheimer's disease and ifaeimiatoid 
arthritis. 

56. The method of claim 47 or 48, wherein said PPAR-y mediated disease or condition 
is hypertension. 

57. The method of claim 47 or 48, wherein said PPAR-y mediated disease or condition 
is obesity. 

58. The method of claim 47 or 48, wherein said PPAR-y mediated disease or condition 
is a skin disorder. 
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59. The method of claim 58, wherein said skin disorder is selected fixnn acne, 
psoriasis, dermatitis, eczema, and keratosis. 

60. The method of claim 47 or 48, wherein said PPAR-y mediated disease or condition 
is lupus erythematosus. 
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